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US -PAT -NO: 



6631207 



DOCUMENT- IDENTIFIER: US 66312 07 B2 

TITLE: Image processor including 

processing for image data 

between edge or boundary- 
portions of image data 

DATE-ISSUED: October 7, 2003 

INVENTOR- INFORMATION : 

NAME CITY 

STATE ZIP CODE COUNTRY 

Hi rota; Yoshihiko Toyokawa 

N/A N/A JP 

Ishiguro; Kazuhiro Toyohashi 

N/A N/A JP 

APPL-NO: 09/ 270538 

DATE FILED: March 17, 1999 

FORE I GN-APPL- PRIORITY -DATA: 
COUNTRY APPL-NO 
AP PL -DATE 

JP 10-068988 March 

18, 1998 



US -CL- CURRENT: 382/167, 358/2.99 , 358/518 

ABSTRACT: 

In order to improve character edge 
reproducibility in reproducing a color 
document image, a boundary between a character and 
a background is detected in 

color image data. Further, if the detected edge 



/ 



exists at the side of a 

character, it is decided as a true edge, and the 
image data are subjected to 

edge emphasis. Then, when an image is reproduced, 
undesirable partial 

whitening in characters in the image can be 
prevented. 

10 Claims, 56 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 52 
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Abstract Text - ABTX (1) : 

In order to improve character edge 
reproducibility in reproducing a color 
document image, a boundary between a character and 
a background is detected in 

color image data. Further, if the detected edge 
exists at the side of a 

character, it is decided as a true edge, and the 
image data are subjected to 

edge emphasis. Then, when an image is reproduced, 
undesirable partial 

whitening in characters in the image can be 
prevented. 



Detailed Description Text - DETX (74) : 

FIGS. 22A and 22B show the character edge 
reproducer 451. The character 

edge reproducer 451 performs appropriate image 
correction on the C, M, Y and K 

data after color correction in accordance with the 
result of the discrimination 

in the region discriminator 441. Although C, M, Y 



and K are processed in 

parallel, the C, M and Y signals are processed in 

the same manner, while the K 

signal is differently processed. The region 

discrimination result is inputted 

to a character edge reproduction controller 801. 

The result is converted to a 

select signal for switching the corrections in the 
character edge reproducer 

451. The contents of this conversion are changed 
in accordance with the status 

of document mode signal MODE. sub. 3-0 and monochrome 
image area signal -MCAREA 

which are inputted together with the region 
discrimination result. The 

document mode signal is used in order that a user 
specifies a document on the 

platen glass plate by the operation panel. This 
signal includes not only a 

character mode, a map mode a character photograph 
mode, a photographic paper 

photograph mode, a print photograph mode, etc., but 
also a negative film mode 

and a positive film mode for an optional film 
projector, a mode (printer 

function) for inputting the image from an external 
apparatus, etc. Herein, the 

general character photograph mode is described. 

Detailed Description Text - DETX (90) : 

Next, processing on a black character region in 
a dot image is described. 

At present, it is not perfectly possible to 
distinguish a type of a document 

having black characters printed on a light color 
background with a dot-like 

pattern from another type of a document having 
black dots printed thereon, 

because detection of an isolated dot for detecting 
dots coexists with character 



edge detection. Consequently, an intermediate 
processing is applied to an area 

in which the black character discrimination and the 
dot detection coexists. In 

the area, the smoothing is not performed so that a 
black character is prevented 

from being blurred- The edge emphasis is not 
performed so that moire patterns 

are prevented. In order to prevent color blur of a 
black character, the black' 

component is replaced by the maximum color data 
obtained from the R, G and B 

data after logarithm correction, and the edge 

component of the color components 

(C, M, Y) is attenuated with a Min filter. 



US -PAT -NO: 



5751921 



DOCUMENT- IDENTIFIER: US 5751921 A 

TITLE: Document image processing 

device for converting 

monochrome images to color 

images 

DATE- ISSUED: May 12, 1998 

INVENTOR- INFORMATION : 

NAME CITY 

STATE ZIP CODE COUNTRY 

Fujimoto; Masakazu Kanagawa 

N/A N/A JP 

APPL-NO: 08/ 781520 

DATE FILED: January 9, 1997 

PARENT -CASE: 

This application is a continuation of 
application Ser. No. 08/325,935, 
filed Oct. 19, 1994, now abandoned. 

FOREIGN-APPL-PRIORITY-DATA: 
COUNTRY APPL-NO 
APPL-DATE 

JP 5-284155 October 

20, 1993 



US -CL- CURRENT: 358/1.9, 345/600 

ABSTRACT : 

A document image processing device segments a 



set of pixels in a document 

into a plurality of regions and classifies the 
sizes of the characters in the 

segmented regions. The characters are converted 
into a color image based on 

information indicating correspondence between size 
and color of the characters. 

An image is generated for an output document on the 
basis of the converted 
color image. 

7 Claims, 47 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 47 
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Detailed Description Text - DETX (29) : 

The character color distinction module 1233 
distinguishes regions whose 

classifications are characters based on the color, 
A distinction criterion 

( threshold level) is determined based on an average 
density of the color of the 

character and the color of the character is 
distinguished by comparing with the 
threshold level (step 1308) . FIG. 19 shows an 
example of a density as the 

threshold level for distinction, which is 10% 
higher than the average density. 

In this embodiment, each of colors Y, M and C is 
classified into two types by 

comparison as to whether its density is higher or 
lower than the threshold 

level, that is, colors are classified into 8 types 
in total. The classified 

data values are transmitted to the character image 



conversion module 1234. 



Detailed Description Text - DETX (58) : 

The character color distinction module 3734 
distinguishes characters whose 

color is changed for the purpose of emphasis or the 
like (step 3809) . The 

distinction criterion ( threshold level) is 
determined based on an average 

density of color of the character, and colored 
characters are distinguished 

from normal (black) characters by comparing the 
color of the character with the 

threshold level. In an ordinary document, as same 
as the third embodiment, 

there are many cases in which color of the 
characters are different on the 
logical name basis; therefore distinction is 
carried out for each of the 

logical identifiers. FIG. 44 shows an example of a 
density as the threshold 

level for distinction, which is 10% higher than the 
average density. Since 

there is no data for the components M and Y, 
threshold levels for these 

components are 0. Here, an average density is 
given by multiplying each of 

density values and area of the density value, which 
is a total amount of toner 

in a region, and dividing it by area of the whole 
region. Distinction is 

carried out by comparing the values of M, Y and C 
with the threshold level in 

this order. In the example of FIG. 43, if it is 
assumed that a character 

having the constituent number 50 in the logical 
identifier 5, namely the 

constituent "catchword" , is larger than the 

threshold level for C shown in FIG. 

44, and a character having the constituent number 



59 is not exceeding the 

threshold level, it is understood that the 

character having the constituent 

number 50 is an emphasized character and the 

character having the constituent 

number 59 is a normal character. An example of 

data of the layout structure to 

which the distinction result is attached is shown 
in FIG. 45. This data is 

transmitted to the character image conversion 
module 3 735. 
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TITLE: 
UNIT 



COLOR PICTURE PROCESSING 



PUBN-DATE : 



February 14, 1995 



INVENTOR- INFORMATION : 
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COUNTRY 

CANON INC N/A 



APPL-NO: JP05184669 
APPL-DATE: July 27, 1993 



INT-CL (IPC) : H04N001/41, G06T001/00 , G06T009/00 



ABSTRACT : 

PURPOSE: To encode color picture data while 
suppressing deterioration in 
picture quality. 

CONSTITUTION: A color character area 



discrimination section 21 divides input 

color picture data into blocks each comprising 

16&times ; 16 picture elements to 

check whether or not each block is an area 

representing a color character . A 

sub sampling ratio changeover section 22 selects a 
sampling ratio so that a 

sampling ratio of each block is Y : Cr : Cb=4 : 2 : 2 or 
Y : Cr : Cb=4 : 1 : 1 as to each color 

component Y, Cr, Cb of color picture data based on 
the check result . Then 

sampling is executed according to the selected 
sampling ratio and then DC 

transformation, linear quantization and entropy 
coding are executed. 



COPYRIGHT: 
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DOCUMENT - I DENT I F I ER : 



US 5296939 A 



TITLE: Image area discriminating 

system for an image processing 

apparatus 



DATE- ISSUED: 



March 22, 1994 



INVENTOR - INFORMAT I ON : 
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Suzuki ; Yuzuru Kanagawa 
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APPL-NO: 



07/ 637026 



DATE FILED 
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FOREIGN- APPL- PRIORITY-DATA: 
APPL-NO 



2-2940 



January 



US -CL- CURRENT: 



358/453, 358/462 , 358/538 



ABSTRACT 



An image area discriminating system for an image 
processing apparatus which 

discriminates between a character area and a 
halftone area on an original 

document containing the character and halftone 
areas, selects parameters for 

each discriminated area, and adjusts and generates 
image data . The image area 



discriminating system comprises: a block color 
discriminating unit for grouping 

pixels into blocks and determining block colors on 
the basis of the formed 

pixel blocks; a determining unit for detecting the 
run lengths of block colors 

other than white, for comparing the detected run 
lengths with a predetermined 

threshold value, and for determining whether the 
document area is the character 
area or the halftone area; and an area signal 
output unit for outputting a 

signal to select an image area signal on the basis 
of an output signal 

outputted from the determining unit . 
6 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 7 
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Brief Summary Text - BSTX (26) : 

The block color determining means detects the 
hue and determines whether or 

not a maximum density signal of the input image 

data exceeds a preset threshold 

value, and finds the color whose appearance 

frequency is the largest, for block 

color discrimination. Accordingly, in the area of 

low density where is not the 

character area , even if the short run length is 
detected, it will never be 

mistakenly recognized as the character area. The 
blocks whose density exceeds 
a preset threshold value is recognized as 
candidates for characters/ thereby to 



discriminate between the color character and the 



black character * 



Detailed Description Text - DETX (14) : 

As seen from the foregoing description, the 
image area discriminating system 

of the invention groups the pixels into blocks, and 
determines block colors. 

Accordingly, the characters, mesh dots and halftone 
can be discriminated by 

using the run length thereof. Further, the image 
area discriminating system 

can discriminate between the color original and the 
black/white original . 

Accordingly, when applied to an original document 
having both the character 

area and the halftone area, the system can 
accurately discriminate between the 
areas, through the prescan. The two- level image 
and the halftone image can 

both be improved in their reproduction by merely 
selecting parameters in 

conformity with the areas, not designating the 
areas. In the character area, 

it is possible to discriminate between a color 
character and a black character 

on the basis of the block color . This implies that 
if the color character is 

properly processed, a clean and sharp character can 
be reproduced. With some 

additional circuits, the color original or the 
black/white original can be 

recognized, so that for the recognized original, 
the processing suitable for 

the original may be applied. Therefore, the 
unnecessary operations in handling 
the black/white original documents can be removed. 
Additionally, the hardware 

to discriminate the image areas is simple in 
construction but is able to make 



the discrimination with high precision. 
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TITLE: Color image processing 
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1993 
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US -CL- CURRENT: 



358/500, 382/166 



ABSTRACT : 



A color image processing apparatus which codes 
image data while suppressing 

image deterioration. A color character area 
discrimination unit divides an 

input color image into 16 . times . 16-pixel blocks , 

and determines whether or not 

each block expresses color characters . In 

accordance with the determination 

result, a sub- sampling ratio switching unit 

switches the sampling ratio for 

each of color components YCrCb composing the color 
image data so that the 

sample ratio is Y : Cr : Cb=4 : 2 : 2 or Y : Cr : Cb=4 : 1 : 1 . 
Subsequently, sampling is 

performed in accordance with the switched sampling 
ratio, and DCT, linear 

quantization and entropy coding are then performed. 
8 Claims, 18 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 9 



KWIC 



Abstract Text - ABTX (1) : 

A color image processing apparatus which codes 
image data while suppressing 

image deterioration. A color character area 
discrimination unit divides an 

input color image into 16 . times . 16-pixel blocks, 

and determines whether or not 

each block expresses color characters . In 

accordance with the determination 

result, a sub-sampling ratio switching unit 



switches the sampling ratio for 

each of color components YCrCb composing the color 
image data so that the 

sample ratio is Y : Cr : Cb=4 : 2 : 2 or Y : Cr : Cb=4 : 1 : 1 . 
Subsequently, sampling is 

performed in accordance with the switched sampling 
ratio, and DCT, linear 

quantization and entropy coding are then performed. 
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and method 
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APPL-DATE 
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US - CL - CURRENT : 382/172, 358/462 , 358/466 , 
382/176 , 382/270 

ABSTRACT : 

This invention relates to an image processing 
method of quantizing a 

multivalued image to perform image processing. The 
luminance frequency of the 

multivalued image is calculated, a quantization 
threshold for quantization is 

specified on the basis of the calculated luminance 
frequency, a representative 



value used for quantization of the multivalued 
image is calculated on the basis 
of the specified quantization threshold and the 
luminance frequency, and the 

multivalued image is quantized using the calculated 
representative value. The 

quantization threshold is an average luminance 
value obtained when the 

histogram distribution converges to make the skew 
of the histogram distribution 
of the luminance frequency fall within a 
predetermined range . The 

representative value is an average luminance value 
in each distribution region 

of the histogram distribution of the luminance 
frequency that is divided by the 
quantization threshold. 

11 Claims, 11 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 11 
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Detailed Description Text - DETX (43) : 

In quantization of this embodiment, the average 
value of a region at the 

left block having a block unit of 64. times. 64 
pixels that is smaller than the 

calculated quantization threshold TH, in this case, 
the average pixel value BBV 

of the character region "T" of the character 
"TITLE" is calculated to be 64. 

In this block, the average value of a region larger 
than the quantization 

threshold TH, in this case, the average value WBV 
of the region corresponding 



to the background color is calculated to be 200. 
BBV and WBV are added in 

block units of 64. times. 64 pixels in addition to a 
normal binarized image. 

Therefore, the title character color and the 
background color can be 
discriminated . 



Detailed Description Text - DETX (50) : 

WBV and PW are compared with each other. When 
WBV is smaller than PW, the 

background color of this block is estimated to have 
a background color darker 

than the background on the paper sheet- Then, BBV 
and PB are compared with 

each other. When BBV is larger than PB, the 
density of a character printed in 
this block is estimated to be that of a colored 
character lower than that of a 

normal black character. Therefore, when WBV is 
smaller than PW, or BBV is 

larger than PB, the title in this region is 
determined to have a background 

color or character color emphasizing the title, and 
the flow branches to step 

S1003. Otherwise, the flow shifts to step S1004. 
In step S1003, the region is 

labeled "emphasized title". In step S1004, a 
region is labeled "normal title". 
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DOCUMENT- IDENTIFIER: US 583 8817 A 

**See image for Certificate of Correction** 
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US -CL- CURRENT: 382/166, 358/426.04 , 358/539 , 

382/233 , 382/248 



ABSTRACT : 



When a pixel block of a color image is coded, 
the coding is performed by 

taking the correlation between lightness and 
chromaticity into account. More 

specifically, the color data within the pixel block 
is separated into lightness 

and chromaticity. Lightness is coded by being 
subjected to an orthogonal 

transformation. The coding of chromaticity is 
performed by detecting the 

average value of chromaticity and the amplitude of 
chromaticity of a pixel 

block, calculating the ratio of chromaticity 

amplitude to lightness amplitude 

and then coding chromaticity based upon the 

calculated ratio and the average 

value of chromaticity. 

32 Claims, 3 8 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 3 6 
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Detailed Description Text - DETX (133) : 

FIG. 28 illustrates the relation between K.sub.2 
and b . sub . 0 , b . sub . 1 , 

b.sub.2. For example, if values of b. sub. 01 =4/8, 
b. sub. 11 =1/8, b. sub. 21 

=1/8, b. sub. 02 =12/8, b. sub. 12 =-1/8, b. sub. 22 
=-1/8 have been set in the 

registers 816, 817, 818, 819, 820, 821 in advance, 
a smoothing filter is formed 
at K.sub.2 =0, namely in a non- character 
(line-drawing) portion, as shown in 
FIG. 28, so that noise in the high-frequency 



components of the image can be 

eliminated. At K.sub.2 =1, namely in a character 
(line-drawing) portion, an 

edge emphasizing filter can be formed to correct 
for sharpness of character 
portions . 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To reproduce an original 
image with the image with 

high image quality by detecting a first area which 
is the inner area of a block 



character, a second area being the edge area of the 
black character and a third 

area being a color character except for the black 
character . 

SOLUTION: A single color signal edge enhancement 
circuit synthesizes single 

color signals from the outputs 41-43 of a line 
memory and emphasizes edges and 

outputs the signal. An area identification circuit 
outputs the detection 

signal of an area which is made into maximum gray 
density, the detection signal 

of an area which is an achromatic color and the 
detection signal of an area 

where edge emphasis quantity is made larger than 
the other areas . An 

identification processing circuit processes the 
single color signal which is 

edge -enhanced in accordance with the area detection 
signal, outputs the signal 

and outputs a selection signal to selector. A 
masking circuit correcting the 

color of an edge enhanced signal and generating a 
black component outputs the 

image signal correcting the color and generating 
black. Thus, a black 

bharacter area in an original is discriminated and 
an original image is 

reproduced on a recording material only with a 
black material and the black 

character is reproduced only with the black color 
material . 
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Sa^<^)6«B#* J ®20'>^ y H^XWRicJC 0 
x y i: ^«*-rSi6^x -/ y'«ai#gfc 

Srfili.. aBB^. Jgl^^yF^itMl^g, mi 

1 <oB®««rc&i» tt^ai-rs ^ t Jr^at-rs 
mmxvm 1 «^^>Bi%«ms. 

V WPW) 2 <S($kft&Lft£t& 1 OHii fc MM Ux y'J 

«aj^-sx.yj;«iti5#si: v flna2<Kta#j*#fc&BB 

S«jaj¥gi: , *4 V K^rt<0S»«B^fe*:fikg 

/jNffl<os*?B3<oiifii:ifc«Liasii^ai-rsssii 
«iaj#s<7)3-^«Kti¥a<od^^< 1 1> 2o<o^a 

bt&mmnm&emmnnmmmw. 
50 imm8] me&2W( yv^m^mt. 



3 

sis^«aj-rs»^ieiaj¥S(o 3ow«aj^a«o a *> 
omasum m2n^ yY^nm^mmtam^ 

Tb&z.tt'mk-r&mmommmm. ®4 
imzm o ] mEiB2o«ai#att. ^-mm 

fefi^£mXmB*^4yK^T5&£Lx.yvS:fcaj 
■f £8 1 <0>M y K^SaSMfc . m£#fefi^Sr m J: 

s?g2^)^vb''>55a#sfc, aaBS&i^-e<oi6gF 
bsi#s&2<d'M y Y*79mm.\z£ ox-y ^ftajsit 
^i:$:«!aj-rsis«x.yi;«iai*at5:fiix.. aas 

8. *»fefl^#Sfc:J:0«iai$fi^t^l5S^2«B 

HiJSiEttoBfaauiiss. 

immi 1 1 ^Fif«(0KiffiB6Sfci^i ojs 

mtffil . t5£iS2fe&aj#&tf)ayj ^kxk<D^ 
yK>>T5&lEU ^yh'^rtOB^-T^Ti^fei: 

imm 2i ^Fii^wKHmi i»m 
wmwj * Tissue > y >--?r«!aj^-s^ 1 <D»M 

*>*4 yKTC^SELTX-y STOftftf S^O-M V 
A"sY "Vtrnmiz J: Ox-/ S4«BS*ifci i: fcttHft- 
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4 

n*k*«E»3«)HflMIWrc*4i:«ll"t*ii:*» 
aktSWWIWWWI 1 JSia&tf>B#*!UIi£fi. 
[ft#3fl4] ^M*«0ffiH®10at>i^l3 

matutisa i 0>>m y K9X!M3& *?4 > yww 
x y iStmstt z t b -t&mmmcommi i 

me*** i «*rw u >y y« ? y «y r^mb . 
9 y »r¥nwcj: o * y 973*ifcMfi?o2%ik#- 

#at . &BB*#iii i «*wiajtc** ; 1 £&aj-r 

£ 9 y •y7-BS^as#g^«l^. luEx-y i^tffi^Sfc 

^y-yrBs^ai^atiOftajLfek^. $20*4 
wtmnwrni omtixvmi 3mm<mmm 

20 [|f*3S16] WKM*09KBfflO]R«J:t^ll3 
[0001] 

«7 r ^^^T^fcffiffl3iti,B«j!ffl^atirr 

30 £t>cOT*S. 
[0002] 

[ 0 0 0 3 ] 4*:. r 4 *J9Mt 5-Wm%b'lzm^ 
X\*Zbi&<* H^a»±fe#^^<^^-7^:x 

[0004] JaT@ffl£#5$L3:*^ x ^ 

[ 0 0 0 5 ] 0 1 »i«!5|WT -f ^'^/Ht^OfE^JPi 
(07nvm. 02{i, fia^xy>?3liBi5|SS<oi^[^ 

50 [0006] Hlfcfcwc. HiXlJb^hWm^ 



(4 

5 

U 2liW>X. 3Ji-f^-x-by^T*SCCD-Cfc 
S. 4liCCD3*>^£iJ*^lifa^l>Ji«BS-C*)0, 

tix^v-3SPWSiJ|5|»-cj)5. C:cox>yi^p^!l|ii» 

X. x^^SrSISrs^iiJccox./i^plHissfc: 
A*fl^£S[U x-y^-SSliUSrV^lctt. AJim^ 
£Bffe*!UIIII»9(3&t. £J3£<o¥iJSI»i&BBS?)SI 

Ti-urm%£$mthD/Aziyrt-?T$>h. 1 1 
•e&s. 20 

[0 0 0 7] D/Aa^A-^lO. W-lf^lUlJ&l 

-at y y^fci 9lSfSB«£B£?-6 . 

[0008] H2tiXyi^^|BIS<0Ji|Sr^^^tt 
<D-C*> "3.3X3 OB**/" -f ^ V VcD&b&mBWmT 

hh. wn(D4wmtfffi2mmx'i> t ) . &Bwm<om%. 
t 5 £ * tfcfia>f>jaia4H*«sg<9?n£^-rs i 

i:£*LTV^. -«rfc%, &BBi&Di§gfc2<*«# 
£«SU x?STON£fr3 (flitf. *t§fllB6 2-l 30 
83672) . 

[0009] WTHffl£#»S <c> . r -r S^tofr 5 

xzvm&tixtfimmm-z . 

[00 10] m3\t7*i?9)V1iy-Wm£&Vh. 
[0 0 1 1] B3C*iVvC. R, G. BtiECfSfcjQEL 

xm^M-o^m^vhh. feft^R. g. Bii. t>m 
mM&my<ti'?m®®6oi. 2&mmy<uv? 
>mmme o 2Rxm^smm6 1 o tcj^wcA* 40 
3*u>. +spgmffl7-f^^5!Mi5iffi6oi«. 

a£fi ; ^rp2<)C7C7^/^Tfcl.. Z.<T>1 4)V9<r>JS®. 

zoWLfctz. 2mmy<n>fi*mm6 0 2ii. 
&mmmm t 2mmmT$>ttm%.Lx. 
ir^x y ^^aip»si*ff5:d . 2wmm 0 3 

fcx£t£feffi¥<l)3'«86 0 5*^cDfefflft^r 1 , 
gl, b ltfi^ycot^co^m^R. G, B£-Hi-e 
ftogWT^fifcU ri, gl, blW*y?)t%lz 50 
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(ifeS-f-R, g. B*z<nZ*&Wh. 

[0012] &±<r>x ? tc txn tyixfrtpffiMmmy 
ovfxmmmoit. 2fi£niK6 0 3*>^2ii 

B«fflr-^i:S:WTt^.S«l^«IiI?56 1 0*>& 

<vm.m^££ixmmm6 ouzx wmzx. 
[ooi3] mmsimm 1 on. mw%im6 o 

5. fgl^^a3lf^ffiOT£gimi|ROM6 0 

6. <I^«a6 0 7. x»>Hif«aa»608. 
JtS^6 0 9l;:J:9«j£S*i.T^S. fl^S-JSGISSttfe 
<I^R. G, BJ9»mc^L£j£fl#d££j£$- 

[ 0 0 1 4 ] X y s^if££l3R 6 0 8»i£-j£fl^d £ 
A^t l&BWm*'P&t-$-& 3 x 3<*>H*»M y K>> 
rt<OE*efcg*e<Oil£iSt*Lx»y S/ft^e fcLTai 
. itKS§6 0 9 x i^m^e £• , J>S1#£ 
^HfifcJtRUTiifiJaJi-C*>iiBr2fiB«««i: LX 

i . s«j: o i>>w*h.is>t>f$mmmmk lx o *g 
KHR6 0 quarts, vmmmmo 5<i. 

BS&OfefflSr'fxo-. -e-fefy^. S/7>\ r5<y^. 
W»H. ^U-y. y;l^O7fe*BK^S0L. fefflit^ 
rl. gKbl £ai^S„ S«ISttROM«fefflfi 
?rl, g 1 , b 1 fcTTl'Xe^fc t. feffifcfStrt: 
««glllSllOfc«x^I£Sifi*«8b'-y hft^t LTifcUfS 
6 0 9^^-TS. itlKS6 0 9«. fefStt<OlMf:X 
•y y^^dtlil!l6 0 8*^<0X y i/'fi^e ^IfcKL 

*mmmim^mm-$:m<\ l . shihi»6 04 

feffl i E&tn c fel**lll»6 1 lMl^-r. g. b 

v^ry (O , vHfy^ (M) . ^fxn- (Y) . y 

vv9 (K) imi&SSfrh. m^LX^£^ity-y 

imf& mm. ifine64-4i377) . 

[00 15] 

& o Kfflsgmmnm fSLx*\t. x-y i&»e>***z 
\r$&m&$:mmL£ot-t&t. +niiat<9x.yyj£ 

ttibt>fr£W&X'Z*<*j:&. d<0MWS'JS*l 
< * o t-?h fcx -/ ^^'-H^-^^^^aaL*^ 

[ 0 0 1 6 ] gfe:. X^S. 

&mtzwm%mx&&£.^xte, m?>m<?>*xmx 

iaS^fc»=J:0*7-Bm5:SS-rS^ y7y, >fx 



(5) 

7 

[ooi7] *mi\i±Mmmiz&^ aBmmtfte 

[0018] 10 

&ffik?$>m i ommztiuK'tm i ^a^afc . 

[00 19] 

a. 

[ 0 0 2 0 ] 04 fcfcWC. 2 1 tt, K^^LTM 
*TZhh. 22tt. -<^->''-b^21*»^cOfe*jB$ 

yv-v. TVP-fcsrjE-rsBflMi-^R. 

G' , B' ZiiiJj-th. 2 3tt. r-t-n^gT'&SBSt 
fS vR ' , G' , B' 'J?MZ$mt&A/Dn 

ako^x^ f * >rm*ffiEt& i^x-r y? 

HjEHJSST&S. yx-f< y^«iEliI»24tt. A/ 
D3>A-^oaj*Rd. Gd, BdA^fcU 5"x- 
T^V^ffiE5!fflL^B«^R" , G" . B" fcfefj 
2 5JiiH^ftI5J»-CftO. Rlt^^-^B 
ftfi^R" , G- , B' 5ri8gX3r-/l^)B«ffi^C, 
M, Yfc^8W"£. B«HI^C, M, YIJyT^. -fx 
o-. v-fefy^ofefl^fcttJ&rs. 2 6tt^-f^ ; e 
U lHl»rj> 0 . x -y v5IP@» 2 7 . JM&gfx -y ¥® 

mm5 7&xvffi&mm28?5x5wmw< 40 
**'j®?&2 6tt. insamm^c, m, Y^-ea^fit 

194>«Lfcffi9, 2:MyggLfc«^ 354 

feSK)®#41. 4 2. 4 3£Htfrr&„ x 9*51109 
i&2 7»±. 7-fy^ : E'J«oaj*4 1, 4 2, 4 3£A# 

c, Em. Ey£jil;frt-&. 
[0021] #fefl^X>y y*5|fM5 7li. 54 
*y*>a0j4 1. 4 2, 4 3*>&#fe#f-£-£j£U X 50 
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-/ £3UI UTfl^-E 1 4 4 £ awrts . 
[0022]«^S!lInJSS28J±. fi^U-iggfc-f 

^Nfcitfx-y i^a4i^fl6<7)ffl«J: <-r suss 
^jtjfi^-E^aj^-rs. «i{ijfi^E«. x<rs3S9H 

K2 7i>itf#fefi^x^i«|5]ffi5 7fcA#3ft.8i 

[0023] 5 8Ji™?®lH]»-e;fc9. x^>%iB$ 
^#fem^Et44^«J^aj<s^B, Nfc^oTJS 
SLfcfi^E t P 5 9 *Sl0r*4. £*M«UIig8&5 
8tt. -feV^^30t:-b^^hfi^-t492rai^S. 

[0024] 29«. Xyv^ii^Ec, Em, Ey 

fe<KEatXM4M^tf^-DJtBmiI^5 3 Cm. 54 
Mm, 5 5 Ym. 56 Kmfctfrfr?- £. 
[002 5] 3 0{i. VX^y^E»2 9**tB*-TSB 
ffiti^Cm. Mm. YmAVKmi:. mxm®m58 

<oas*-rs<i#5 9Et P cod^*^io&ss?Ls s 

[00 26] 5 0liX--MBH&-C&'?. y^EWj 

[oo27]3i i±tfy~?mEmTi> *) . m^ni*— 
fcBm^sgs-aj^-rs. ^*yvMEiuB3ia. a 

tPSfdifcfcJrDHiW-*. 3 2ttr-f^/Hi^-C* 
SBfiMi^Sg^r^n^»fc:3a«-rSD/A3^N'- 

^•CfeS. 3 3ti. D/A3yy\*-^3 2*»^a5*$<l 

narrti. 34«. wxm*ztLt:SMJ&* 

fciO. v-if^=r-K35S-ffi«rrs^— fH^>f 

^"CfcS. 3 1, 32. 33. 34, 3 5J±^»Wl^- 

ft*-A7 u y*?*m®tfh . 

[0028] 'f p*-y-fe>^2 1 tmBX&futKfSB 

fV-MWytx-mLHtih. v-ifh- 

y7-/^<^)fe«ia&1 : TV^7-B®SrS4i-rs. 
[002 9] >f^-^'-by^2 1{±[^IB«$-4|il^ 

u *v?93o\±^ v— »fb--Aryy^-eii^-rs 

fefc^lB-rSBmft^^SS?^. fcfc'U -bl^^^3 
OtiCm, Mm, *fc{iYm^gJ?4«fc-bl'7 

4 9#HIfc&Si:. m^S^OfcfS. ifc. -tW-^ 
^3 0{iKm$^l4>. -feV?HI#t4 9#HIfc& 

5 fc<1^5 9 S-^LTaj^S . 

[0030] ^<o«t d fc. wmtm&mz^mmzw 



9 

gnu &<omco*Timmmmm±.tm±L.m 
<o&ti<?)*Tmsc¥zmtt& z t iz x o . 

1 5 c: k *m< -tz k &T S h . 

[ o o 3 1 ] 04 tzmhrnggsmn 2 5 to^tii 
•j. 1 3 2«. a 4 cozmmx y-iwm&mnR- * 

fcttG" ^TtttB' Th*). X&J 1 3 lWFWXA 

7~a 0 fcA* . 1 3 3 lix t y frt>WifrtiZti 

m. y£*»&*-*. ia^aftiii»2 5ttiag{=ii. a* 

134«. ^tU131^rHUXA10~A8fcA* 
3fU ^^U 1 3 HcES$ilTV^8a<?5/I^y^r y 
rx-^Koa^loSrSS?^SSS?^-CJ>S. Sift 

[0032] 06 tt04 »J 131 

m-hzkizx^n^tLh. mf>tzmz>)i'v9T°?T 
T—f)ur>m&.<mmm^th^k^x^x. w^mm 

s^tms. 02o*&£. sawg&ojt/t-y^r 
[0033] mnim4£tnf&7>ty**:vm&2 6 

(7)7vv7mCf>h. 14 1, 14 2, 14 3»tfl4 
4<iAjj3*i£Sftfi?£ 1 5>f ^Sg^-S 1 54 
<W«'JTft&. 04cO5>f>'^*l»@S26tt, 

wumwB&c. m. Y*-e*i«Li5-f>«iLfc« 

54 >ggLfeffi^&U c 3ig(O^V^4 1.42.4 
3£it}#t£. 

[0034] 08tt04 miX7iWH2 7<0 

7u -y ?0r&s . lonix y =;m$L&wafrch 0 . 
gg^M yaons-s 5-?<7>fgg-4 1 zxfik u &b 

*fcjfc*U &BaSaxy&Wi9l 04ftfctr*- 

s. 1 0 2iix»,i;mgm\mx'h&. xtssaxsm 

SSI 0 2JJ. x -y ^'Sfi^ 1 0 4 £x -y iSmvxkZ § 

[0035] 10311x7 zsmmmftx-hz, . x y 
jud»aBio3tt. &s«sou»i^-io8fc. s 
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1 0 

zmzx\,^frgi>*r>7fct, mitfmmm 2ii^n 

£fcx»/>?fi$ijflp®i8l 3 0*><?,Ox.y>^iBft 
SiJWl 2 2tc±9iiE2m&U;ffimo£^U 

X y yBiSKtlfE C ^aj^jt-S . X y i^ft^ailH] 

s&i 0 1 . xvvmmmm 0 2fcj:yx-yi;awr 
hiss 1 0 3 *>6***ftti&fi-9«fc& *) % *ti?n.co 

Ec. Em, Ey$rJfJ:Jrt&. 
[00361X7 iSS.fflW®m 1 3 0«. fcftf^x 

10 vismm®m^&*ztimimm j 5i27. 1 

2 8.12 9t>itf. SB^O0»28*^tf)fiMiftt 
E^A^fcU x-yy3fe»«^<i^l2 2^ai^-r 

[0037] 08 tiSlt!>x.y iSMMUUmSl 1 0 1 to 

v^09*ffl^-csiHB-r*. 09«x.y^a«iajiHiffii 
oiommmx-hz. 

[0038] g®5>f y&^M&S 5o<?)i^4 1 £A 

*t u aeH^5-^t*^fc-rs 5 x smmwj > 

20 ^x-y^'ft*. (aBB^iiJgx2) - (^>fyF 
«/-?)4PB?>H^)jftgxo. 5) fc^ddl^-C^^Jtx 

-y^»i^io4&aj*-rs. 

[0039] mzmi 0. 01 itJiV0i 2%m^ 

X. 08triiftSx»y> r *^illIBflO2t:ov^TiftHB 

[ 0 04 0 ] 01 ottx-y iym^mmmgt'm.cm 
iffm^tmvhh. x-/> f s^ftiii»tA*$^ 

0S«io*aj*-rs. A*s*i&x.ys/»mtf>*#$ 

30 #bJ:0^#^fc#ttA*m^k:^SkSr3llt^«S-ai 

A^SilSX y^i^^^^^a^bfO 

k ^iiX^m^izm. i £3it£»c ^Ji® Wr«&ai 

znxvismmimkgmtzz&xoizi-z. 
[ 0 0 4 1 1 0 1 1 iixy i;m£mm®<?>$mm&m 
2<m**.-$mhh. xvvmgtfmmzxjjsti&x. 

•y ¥M.iE^r0XkZ Wai 0/h$v^fc#xy 
S&Ji0£ai;fr3-&. A^^fiSx^^m^^^S** 
40 b«J:0^v^#ttAA<s^t:^ak^tfcfi^ai* 
-TS. A*3flSX yi?*fi^<7)^S* s a*^b<Oi: 

01 i^i-±d*ft«T*bu^fi$-a}*-r 

h. Z<m. A*$ti4X7yMf<^cJ3ii«aJ: 0 

[0042] 01 2«01O. 01 lt*i-^!Rftt$- 
^-rS08ti>(tl»x-/> ; ^^I5IgH 0 2«7)yo7 
9WKhh. 7 1«. x-y^'*fi^l04S-A*i:l^ 

17 v»m#co*e*r€7 5 fcfir^e-y f 7 9 ^as^-rs 
so nmmmx-hh.i2\t^)X'h^.^/ : Jmm 



(7 

1 1 

<Oiettffi7 5{i^ ; EU7 2<0rKUXADR8~ADR 
OfcAASft*. XV)7 2M&8m<?»l'v?7vT 
T-^iVr-ttfW&ZtlX^h. X*V7 2iZ\i^ 0 
lOiJtJiHl lfciSLfca, b, k£X£fc4Ht«M' 
«y?7«y7T-://lT&lEg$ftTiJD. tirvVTt?? 

Tx-TVWjWSRSftS. ^ /^r>y7-x-y;PSJ?<= 
^•7811. ^t'J 7 2«THI'XADR1 1—ADR9 
fcA;fj£ft. 'Jfc:aHi3fV0^8awi'-y y 
Tr-TVKO o *> 1 O^SS?-ri, „ )V-y?T yTy—f 10 

. 6 1 ^x^^^/P-v^jJ-ry- hT* "9 . 

I NV£H I fc-f Sfc^b'-y h 7 9*»'KKLTaj^$ 
ft. *S*«fc:Blllffi^X-/^|£^^flF-^R|K^| > fe 

7 3tt2<0?iBgaaftIiI»T*'5. rt-y^T-/ 
Tx-^;WcJ:-?T^e$ti^jEcoe7 6 fc^b'-y h 

io. 2«^B8rcahLfc^s/tfcx.yi;a^io 20 

[004 3] 01 0. HI 1 fcfcftS afiO«e>g£oJt 

)\sv?7v77—7>V£imL~ai<ZkizX*)^ x-y 
^•y^T-yTx-^i&fflSLTt5<C:i:fc:J:'). x-y 

T*tU7 2<i. ^&<£&lotf)x.y>«^ftJHtf)A' 30 
>y 7 T -y rr-7A* fBITC^ £»&**J1&5:.X t'Jt 

^ax-cij:^. mi ot&crx 5 t&am&p 

mm. ta&mzm^xmi owmm. 
zmtxh*^. 

[ 0 0 4 4 ] x^ ismm.®&i 0 3 ^ip^tsmtc:, 
x ^ v^psjsit: i -> x&m*&c -y ^**^fe^tr 

SS^fcoVvtiWS. 40 
[0045] Hi 3li. 6iftJbtf>#fetf>«8S£4 5? 
X*v+X^1tiL~>t:t*0>&SmZtUZ8t'v h<0 
R. G, Bftgrf-fZ^tyvyXhh. &M.AXM 
R, Gtlt^TBcom^^&V^-cegd-CtOfettW 

[0046] 014te@13fc*U:}8gT-*fc:x»/ 

Ztitb. R, G, Br-*tti:t>fc2 5 5i:&Dltfc& 
o-CL*3. -KOidfc. xyi^j^jiatiJ: Ox-/^ 50 
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1 2 

[ o o 4 7 1 &t08 tc^u/ix -y ismmmn 1 o 3 

&tfX y ^'aSlfflllllgH 3 0fcOWC. 01 5£fflWC 

[0 048] m 50HU x y^'fiJiiS[|5is&i0 3i5j: 
tfx -y i?&M9i®]& 13 0 <9:/n y ? WVt> h . 

[0049] 10 3{±XyvfflHIiC|H]!8T&S. 105 
tt^&3*Utx.yi/gfI^ 1 0 8«aBBS«B«fi 
^C&6. 8111 ^«$<17tX yi;fifi^l0 5<02 
fi^£aWS2<g2SJrS. 8 2lil/2fgg|g3§. 
83«l/^g^S-C&S. #SS3l3giib'>y hv7 

ns-css. 84«2f&si»sioi<oai*taBB# 

Bm^l23ZHUzlXllll}i-&.l!m%85, 86 
£VS 7 k^Sfc-eft-eftffiWttSftSy 124, 12 
5&£V1 2 65:ai*-rS. -bl^?* 1 0 8Ji. x 7 y 
3£PM38RfI^ 12 2 fcS^V vc , #l)«S<7)aj* 8 

4, 8 5, 86. 87&£xmBWmm^l08Z*tl 
-efti4, i3. 12, il. iOA^tL.A^rt 

i-?mhru 17 i^m^tx^mmm^E c ^ ai^-r 

5. M^fflf, JH»H^ -b^^J:0=5r-Sx.yv3SiP 
«^0»«fe^-f«t:3o«,O, •e*t'fitx«yy'3$a 
SftfclfEc, Em, Ey^aS^-TS. 08<OfilSl« 

1 2 7ii. 0 1 5(ommmi^i 23,12 

4, 1 2 5fcJ:l^l 2 6%±btbXWnLX^&. 

[0050] i3o«. ^y^mmmnxhh. 10 

9, 110. 1 1 lfcitfl 12\ttTy-YX-h*). 

temoMawsmsm^Kj} t ft^-i is, 11 

9, 12 04>J:tfl2 lSrtti^i.. \ \3V£TvA* 
yx'f-xyn-r-C&D. *77—\~<r>)&y}\ 18, 
119, 120. 1 2 1£ -eft-eft. I 1. 12, 13, 
I4jUJfc^-£. x-yv^MSffi^lSiD 

smm^\22^\Hi-)i-rh. ea«hi^ 7-5^ 

3r'Jx-<-xy3-^l 13«. A* In (n«l~ 
4) <r>o*>&l>*&^nXinl n*JLOW<Dt#. * 
1 0 8WXft i n ( nlil ~4 ) 2rStRi"S J: 3 
fcx-ySrftjgRffifl 2 2$-aj*~f5. E^LOWtfJJ© 

^-'Jx ^ -X>3-^ 1 13li. Xti I n 
(nttl~3) <93t>St>*£^nT**Ol nROW 
-bW^^10 8*JA*i n (nttl~3) £SS 
«?t"Sx.y yfiSS?^ 1 2 2 £ att-rs . 7 * 'J 
T-f-xy3-^<0A^J I n;6«^TH I Ofc ^(i. E 
t»b^-f . 77^*'Jf^-i>3-/l 1 3li-feU 
^^108 **A* i 0 * mtth*. v 1 
2 2$:**^. 

[OO5U016C ^^'Jf^-xyn-^l 
1 3<0A* k^-tl/^^lO 8«O^-n,S«?m#«0 



I* 



(8 

13 

[0052] w±<r>£o^vismm.m*&. m 

MSrWffit & ^ t iz X 0 „ feW&^^fex >y S*9&JJfefc 

&mWMmt LTB&LT L3.oz\k m±TZ I . 
[0053101 7IJ04fct>(tS#fe®^Xy >*m 
E»5 7<?D7'ay^0Tii4. 271. 27 2. 27 
3 , 2 7 4fc«k #2 7 5life<l^j£lHl8&-C*> 0 . 10 
-r*l5>rVjI£»Ofl&&C, M. Yfl»(4 1, 4 
2. 4 3) fcAAfcU lo^j£$tlfcmfeft^S-aj 
Wilf. a ■ C + b - M+c • Y (a, b. c 

ms<ox.v i Jm^m\ o 1 hHtrfco. 

#fcft^£ 5 x 5<0»M > KTC^ESLXy yfi<=^2 
77£atfjf6. x^i/^JftIU»2 7 8«±. 08<OX 

vvwammi 02tmm~zb*). ^^^21 

7Srl^iUfc^279S-ai*-tl.. xy&WSMiaB 
2 80»i, E#LOW<9fc§. ^ftflfcXySTOB? 20 
2 7 9 t&BWm<0&-m^2 8 1 £iU»U E#H I 
Ot*. ^ft$^X-y^M^2 7 9<02<gkaBa 
***fclit2 8 1 feta»U x,yiil»M^ 
Et445rS*rS. 

[ 0 0 5 4 ] 0 1 8ti. 04 fci>tt6«8e$50IIII&2 8 

2. 4 3£Aflfc U ^^PHMSRWJtaMi-s- B 

lflWSHefl»9 8*atfrt-*. 9 2«±. i^fe® 
«^O0»fe±Vx»/j^Ji*»««l{t5llI»-C*>O. 30 
feft<Ogg7>f y»OM&Sfi^4 1. 42. 4 3fcJ: 

tf*^fe«^^98^A*fcL. £a%HMftais# 

[ 0 0 5 5 ] 01 9»i. 01 8££{t&&*7V-«g 

^a^ajHKfgi^yo-yi'BTfcs. 229. 23 

0. 231. 2 3 2. 233«. **L<F*t££?4 >K 

nmbhc, m, Ywawea*. 2oiii*&ftia 

C. M. Yi&m^iX)}bl. 1O0SS 

WMrt-aJMMM-2 1 lSr^st-ctB^rs. *fefc 
®mm%$>s&7j ymnm^miz 5 oj> 9 . 40 

*lgg7>f >«^^S#fe<g^2 11. 212. 21 

3, 214. 21 sftittrts. 

[00 56] 2 0 2tt5x5?4yK?J6!HBl-?& 

0. flS*fe^^5X5H#-C^L. 5X5W> 

ktosii Lfcit^-2 1 6^aa#rs. 

[0057] 203. 2 04. 2 0 5Ji3 X 3»M V H 
1 T* 0 . MWfcfflW* 3 x 3HST^lE 
U 3X3^>H^«SI1 Lfclt*-/ h<9 

fl^2 17, 218. 219£l£Jr*-S. 3X3V4> 
H^XyiBKl 2 0 311. #fefI-^2 11,212. 50 
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213£A*fcU 3x3^yH»>«Migffil 20 
4{i. mfe<1^212. 213. 214£A#fcU 3 
x3«?4yK9»IHlll 2 0 5J1, JN&fI^21 
3. 2 14. 2 15£A*fcU gg^^ySWP^S 
3x3^>f yK«>«iaiLfcffi^-2 17. 2 18. 21 
9Z*1X?lV&frth. 2 0 6Ji3X3>S&££®JtPl 
EffiTfc 0 . mm -f vWjrmch 3 x 3 »M y F^* 
«U:fit217. 2 18, 219£. 3x3HS?»M 
VK'TCSaEU 3X3ffiSltf)'M >Wft(D9mm 
2oJJLk31igU:?>BS#J>&fc#, 3x3j£££ 

i&mmztix: 1 fy h<7>fi^2 2 o*h i iz-rz. 

[0058J 20 8i±*m&&iHmTS> <0, 174> 
g®U:C, M. Yiggii^2 3 2^A*kU C, 

mkTThm. «aifiiW&s#2 2 1 *h i t-rs. 

254>«U;c. M. YjSS©^2 3 2J:0*^fe 
ftffl£fi&ofcfl^iggfe&!iiM^2 2 2^9. 3 
rMySEUiC. M, Yjftgfl^2 3 2«k9&e$*fet* 
aj£ff&ofc<I^*^fe&a}fI^2 2 3~CbZ. 
[00591 2 0 9tt3x3£#8UIII|»'C*>9, 31® 

7>f>a<os^->fcii^fe«iajm^22i. 222, 2 

2 3 £ A* t U 3 x 3H5&7>'M V K*T«HM*ai 

[0060] 2 0 7li7>Ky-KC*»K 5X5W 
yh'->5&ai$futfi^216, 3X3^^ti£g«!M 
2 2 0 fc . *^fefl^€^9 8<0t^l«S-« 

[0 061 ] 02 Ott. 019tfcttS5X5>>'fyH 
^ j8SEI» 1 <T> 2 0 2 037 o «y ^ 0T* h . 

[00621 5 7Oli5X5x^^{t5lsl8rJ)0. 31 
E^>f V^i<mm:hf^m^2 1 1 . 2 12, 213, 
214, 2 15$-A*fcU wE*feg^ 5 x5^ 

fc5x5Xy^^m^5 7 5S-aiA^. d-T* 5X 
5B*<0»>>f y K^cO+^aBB^TfcS . 
[00631 57111, 5X5ffiS«aJlHl8-C*>*). 5 
x 5x? STC*HB*fcJ|L&ft92 1 3$-A*i: L, i£B 
HIMlWnQUflr^ 5 7 6 SriB^-T S . 

[00641 5 7 2\i5x5mgMmim?b*). m 
myj>m<7>m&&&&m^2ii, 212. 213. 

2 14, 2 15£A*fcU ma#fem^$-5x5B^ 

sn^ai€^5 7 8£a5*-rs. 

[0065] 5 74J±T>'Ky-h-Cj>0. 5X5Xy 
^*«iaifi^5 7 7, 5x5ffiS«Jajm^5 7 6i3J:tX5 
X5iftSliaiiUm#5 78<0^l»^ffU. 5X5* 

a y wnmi zti£m^2 1 6 fcttfrrs . 

[0066] 02 Hi. 02Ofct5»tS5X5x>y^ 



1 5 

iti®8&5 7OWo>y?0'Cfc.S. 5 8 0<45X5«M 
11, 212, 213, 214, 215£A*i:Uir 

lB*fe^s- 5 x 5Bso^^ y K>>T5ew-&. mia 

5 x 5 <9^>f y K ^tfxf &?MWnr-9 4 P8tf>B 
3t^51/4Lfc«co«5«^S£fctJ:'5. 5x 
5x y y^^Hl^- 5 7 5 S-ttJ^-TS „ 5 8 1 «3 y^ 
-9X'S>*). 115X517^5 7 5fc. 0SU: 
^v^^<0S"l«^*^^-SSr^lifi5 8 2 fc 5 
JtKU 5X5x^^ta-5 7 53&J|5EHlr^<?DSfi5 8 
2«k9*£v>i:SH I fc&5 5x5x.yi;SKij5 7 55 

[0 0 6 7] 02 2J4. @2 0t*J{tS5X5iftgftai 
085 7 1 <07o <y ?0T*>£. 2 9 1 ttiflSSrCife 

0 . 5x5x7 vmms 7 5tmmmcr>&&m 

2 1 3£J«U Xyi«»MWt*2 945{fr*rf 
S . 2 9 2143 y^-^Tfc 0 nfBx y ^jfc&Jngfl 
#294fc. 0^LTV*fr^1g§3S<O$flm^rrs 

m%.<7)®m2 9 3tzimv. ^•yis&fttimm j 52 9 

[0 0 68] 02 3J4. 02 OtiiltS 5X 5i§gil«j 
aj0B5 7 2<7)7'o.y^at > fcS. 30 1li5X5igjg 

mm&c$>*). m£y4>&comzh&m^2 1 

1, 212, 213. 214, 2155A:*Ji:U 15E 
*fe^Sr5x5B£<0>MyK're5i3lEU 5X5<0 

oussebu 5x5msM©^3 0 5^aj*-rs. >r 

dTaBBS»45 x 50-M y H«>^*<7)H^-Cft 

mi^3 05t. m*Lx\.m^meffl9m#%£ 

3 0 5**)3f5&*>tt3 1 0 X 0 AS^fc S H I fc-T£fi# 
5 7 85ifc>rr&. 

[0069] 02414. 01 9fcfcttS3X3»MyK 
>>55«llHlHH 2O5<O7'oy^0-e*S. 

[0070] 3 2 0l43X3x.yysmj®B-C*>9. g 
®7^yfKOS^Smfe^213, 2 14, 2155 
AAfc U iuE*fefl^£ 3 x 3MmW4 >WXlE 
£LT. 3X3X^^tiJ^3 2 55ai^l». i«I 
V3 x 3W&WA y H^tWW^^BB^-C&S . 

[0071] 3 2ij4iiis«ajiii»-ci)0. *feit^2 
1 3 5A*fc u aBH^iiuseiajii^-3 2 6 

[0072] 3 2 3J43X3fflSM«!ajm^T*)0. g 
ya<0^S#fe^213, 2 14. 2155 
X-h b U l5Emfe^5 3 x 3Bf&4> W V K«>T£ 
SELT. Bj&^yK^I%93X3iilg3£&tfJf|^3 2 
7 5HJ;frfS. 

[0073] 3 2 4(4TyHy-h"C*0. 3x3x-y 
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^l&Stift^3 2 5. ©J©BiaJli^3 2 6tJ«J:^3x3ig 
^fcaifI^3 2 7col&S»58i»U 3x3^yH 

^ssai SiX^m-f 2 1 95aj*-rs. 

[ 0 0 7 4 ] 02 5J402 4fciJft5 3 X 3x>y 
®»3 2Otf):/o>y?0-C&S. 3 3 0{43X3»>-fy 

K^ssgs-c* 0 . agrM yaw^s#fefi^2 1 

3. 214. 21 55A*tU 1ulE#fe{1^5 3 X 3 
H^co^-fyF^T^lE^-S. raE3x3^>f yH^co 
WcEWm^J y F»>«4PB(7)HS5 1/4 Lfcffi<7> 
10 »5alffl:■rs^t^:J: , ?. 3x3Xy^j£$M1^3 3 3 
fc&WrfS. 3 3U43y^NV-^-CftO, B5IB3X3 
x y 3 3 fc , 0*LTl*^ WteOSflffl 

gP*TOrS0fS^@ifi3 3 2fc51tKL. 3X3X7 

^£#^3 3 3imm%commx s h 1 
t&s 3x317 ¥fttiim^3 2 5 s-awrrs . 

[0 07 5] 02 614. 024ttJftSi8S«jajlHl»3 
21oyo y^0T*5. 34 0J43yKU-^TJ> 
0. &BBS?>*fyi^-2 1 4 fc . H*LT VvfrulB? 

a«$!i«a5* 5 ^rs0rs<oii«3 4 1 tomb, a 

20 BB^omfem^-2 1 4 #0B&OK«J: v^i: S H 

1 k%&fflmttim*T3 2 65aj*-rs. 

[0 07 6] 02 714. 024£fctt&3X3j§g3Hfc 
aJHIKKOyo7^0-C&S. 3 5 0{43X3iftgglii!|» 

srcfc 0 . ag7>f ya^s^5#fe<i^2 13,21 

4,215 5A*fc U 15E*felt-f-5 3 x 3Wm<OV 
JyWTg&tZ. ffa3x3»>^yH^rt<D0+ 

UfeB#«0fe*c«tfi/he<7)||5«^l^ 3X3 
iigllfi^3 5 3 5aj*-rs. 3 5 2J4ay^u-^-c 

mS3X3«SH®^3 5 3fc. 0^l/Ov5:^ 

30 wmr)mm&tn£j£i-hmi£cr)mm3 54 1 zim 
u 3x3mmm^3 5 3ima&%%.<m&x>9±z 
i^ihi 3 x 3mmnam^3 2 7 z&jj-t 

[ 0 0 7 7 ] 0 1 8ff>&k^--mM)mm»9 1 

Si k<0j: 0 . ^BB^<OX7 isTm&tim.. 5X5 
B^»>>f y H>>T<OX y isfm. 3 x 3B«^-f y 

-coxy x<oa^ttij«t^BB*ifi^i!i»feB^ 

[0078] ifcK. 0 1 8^«fe|g««l{fJ|5Iffifc 

x-y iqmm*ffimuti®m9 2 iz^xwm-h . 

[0 07 9] 02 814. 018{;iJ(tS*^fe«^ai 

laKfcitfx-/ x^piiAS«eiaiiHii59 2<oro >y ^ 

0-CftS. 229. 230, 231, 232, 233 

{4. -Hi-ffiaig^yawiisrsc, m, \mg.m 
?t>h. 2 3 9iim&mm&Tt>*). c m. y® 

<7>mm^2 5 1 5ai*-rs. ®^fes»?iiiK«4^ 
50 &w£74>®.<m*m<z5^b*). ztiztumvj 
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ysmm%hm%®m2 5 1 , 252. 253. 25 
4, 2 5 5£aj*-ra. 

[0080] 240tt5X5«M y K^#!S@8&2 2 

x 5>m ^ wmm2 Lizm^2 5 6itaij^h. 

[0081] 241. 242, 243{i3x3»>>f >Y 

v9mm&2?i> o . msMmm^i 3 x 3mm-c^ 

SU *ft.-F*U 3X3»>>f yK^*PI2L3tlb'-yh 
WI258, 259. 260Srtii*-r5„ 3X3«M 
VF>HeiBB2 2 4 1H. #Kft@#25 1. 2 5 
2, 253£AAi:U 3x3'>'fyH'>««lIil8&2 2 
4 2l± > iSi6If2 5 2, 253, 254£A:fJfc 
U 3X3«MyK»?*!UIII|8&2 24 314, ft^fefl 
^213. 214. 215SrA*JfcU XS?4>fta 
^S3X3^yH^«S2Lt<i^-258, 25 
9. 2 6 0Sr^-ii^iiai*-rS. 244143 X3JI&£ 

j&.mm®&TS> o . ag^>f ^on&s 3 x 3 -m 

^K»>3?!®2Lfc^2 58, 259, 2605:. 3X 

e>9mmiz. 2oja±^L^B^**st§. 3x 
3mu;mm*m2titi 1 t> v<rm^2 e 1 £h i k 

-TS. 24 5liTyHy-h-Ci50. 5X5VJ>W 
8Ui2£$*ifc<a^2 56, 3x3^jSi£mSl^ 
fcffi^2 6 1 £: „ *8feffl5at^9 8<0|^HPSrjS^ 

[0082] 24 6ttT>h'y-h-C*> l 9. 5X5*4 
yK«>JPi2$-$<X^^2 5 6. 3x3smmm& 

[0083] 02 9tt. 02 8fci>frM>5x5'M >V 
•>50aiH»2 2 4OcO^oy^0-CJ>* <> 

[0084] 36 Itt5x5«&£85gg-e*9. gg 
74>&Oll&*®&fefI^251. 2 5 2, 2 5 3, 
254, 2 5 5£A;&fcU mfE*$fe<i*f*5X5B 

^mLfmm<7>Bck&tWM<rm:mnL. 5x 

5g^^iSIHt^3 6 3fraj^S. ^TitBB* 
li5X5c9-MyK^+*<OB3R-eS>S. 3 6 2I43 
yy^-^-Cfc 0 . 8iBH*<0fi$fe^giUi^-3 6 3 

m b4*im.L. mmmv>&&mmm^3 6 3# 

mLVM3 6 4 J 9±£ V^fc £ H I ft & 5 X 5 * 4 > 
F^»12 Ltim^2 5 6*{i5frrS. 

[0085] 03OJ4. 02 8ttiftS 3X3*4 yY 
*7mm<{2) 24 3<V7ny?m?i>Z. 

[0086] 378. 3 7 9fcJ:tf38 0l;ai*tt?'J 
vTmrCh*). ft$felif253. 254. 255£ 

*ti?tixi)t-t&. mt&xm? y vTmm is, 
379, 3 8 on. xm^t: . wmmmvmg. 
i-zmx&e? y -yru ? y *r5*ifc*«i#3 7 
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4. 3 7 5. 3 7 6£<e*l-?ftai;frt.&. ft*ffl?y »/ 
7-0S53 7 9 {4. &BBf&&*7 U >y7-£*i*:i: £ H I 
£1. ? U y T&asft^ 3 7 7 £ai;>rr& . 

[0087] 370143X3*4 yH^RWSTJbO. 
gg54 vwmah 9 y »/r$ix^g^feffi^3 7 
4, 37 5. 3 7 6£A3>JfcU ?y-yT$*l/«fe 
<i^£3x3B§SI<0*4>'F*'C^£LT. 3x3Xy 
vjfc$HI#3 7 3£ffi;frt-&. iit. 3X3BS§«* 

4 > K^co+ite^B^'aBBSrfca „ 

10 [0 088] 3 71113^1^^*0. 15123X3 

x« y 7 3 1 . m^Lx^^mmmm 
&m&tzjm<7)®m37 2t*ijMi. 3x3x7 
ismm^3 7 3 **t!fams<oe i o*£ t § h i t 

^fi^3 7 8S:aj*-fS. 

[0089] 3 8U47yFy-h-c&9. =j>vw- 

9 3 7 1 Oft* 3 7 8 i: ? 'J >y TfctiHt^3 7 7 OUm 
ffl&SWU 3x3*4yF*«yi2L*:<I^2 6 0 5: 

[0090] hi 8ff)am&mtmtiimm^xx/^ 
•csesu. #afis-fiS[t:^rs^ktJ: , 5. 5x5 
ism>3 x 3B^-f y Y*7>mx<?>%ckm.*9 y 77 

fc±traiBB*ie#e>*t$*feB 
S-«iB-rS<0-C^tS!l*«# *)46T^< "C^ . 3X3^ 

30 [ 0 0 9 1 ] 03 1 Srffl^T . M±7l'-mgffimi 
[ 0 0 9 2 ] 03 1 li^«^fflfg«£*^-CJ>£. 0 

3 1 <7)jtefts«±£A^^ffiiiJgM^*^sigefa^ 

^T*fcfe* 1 *OV^TV^«^C0lfcfc^)X.y^(i. x 

[OO9 3]03 2Ji. 04ti5(tS|i$SiBaS!IiISft5 8 
oyp-y^0-CJ>S. 4OOii2fi^blHlK-C*0. x-/ 
i^tP$a^*feffi^E 1 4 4 * 2ffifcLT 2ffi^fe 
m^4 0 4S:ai^S. -bV^^4 0Ui. 
«iajfl^N**H I <9fc ^ 2tt-ft#fefl^4 0 4 

N*«LOW^i:§x.y>''5|p$fut#fe^44$- 
SmUTfi^4 0 55-aj*-r&. -fcW:?4 0 2li. & 

50 ^yi^-ss^^ajm^B^H i <nz&km.T-? 



(11) 
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f fH£§tRU BtfLOWOfcS-fel^^Ol^iii 
*4 0 5*^?UTft^Etp$'{fJ*-rS. 4 0 3tt:* 

-ft-tt . -feU? MI*t 4 9Ji, M<0feffWCS4f 
0 3<oaj*t £-l:U7?4 0 ltfrtrP? FA 

»4 o ot'2€^sfc . ®±?v-m.<m^z%h 

[0 0 94] H3 3«. 03 2fci>lt£2Wb|5|8&4O 
Otf>m<OH*fe0«tf)0-?&S. 4 1 Olinyyw-^-C 
x.yx36a$^mfefi^-44f:. HSLOvfi? 

\^m<m®&m£t&7ffe<rm&4 1 1 ts-ttss 

U i7^ftf:f fii^4 4»]!r4>m): 
V^klHI C&Sf|^4 0 4 5-{B*t-& . 11^4 1 2« 
8h' 7 hfclG313*U 0£fc{Jf f HOfit&S. 
[ 0 0 9 5 3 S3 41J. 03 2fcfcltS 2««&4 0 

o<om2^niS0i<oHT&s. 4 2 0Ji;* ; eye&'). 

x >y i^P$tut«fe<1^4 4 li* t U 4 4 cor H 
A7~A0tA*$<t*. X -y j^p? *Ut#fefl^4 
4«. ^*'J4 2 0tE1t$it^:^y^r-y7-7 i -^ 
T-*KJ:DD/D^fc;S;ft.S. ^t'J4 2 0Hf-^ 
WlMZ UEKPD AT A 7~D ATA 0 J: 0 D/D^SS 
n^^4 04^Sl*i-S. HSLTV^Vv^gcoSI 
«S5* { ^ra;k-!'^T-/7-7 i -^Hg«?fi^4 2 1 
tt. ^ ; E'J420^TK^XA10~A8fc:A*$^ 
pt^E t> 4 2 0fcEe$#Ut8o<D;l^ y 9TvTt-~7)V 

[0 0 9 6] 03 5fcL H3 4<0^ ; ey4 2 0(c£e$ 

[0097] 0*. fl£y£90' ftht. SfiS-x 
t-f*2ttflJilKt^flrc*6. «£y£9 0* JSTfe 
•T S £ b »±trtB3r=i y b HSft£fr =5: 3 i: v^o Z k 

at«rTS. «#y£9 0- ig<lc^rSi:. SB40 
t^tZOOMHIK5 0trJ: 9SK*J8Ul£Ut:i:§, If 
4iBfic7)x y MPHWr £3r& S^^-aWMW* . 
e:o£#>fi^KJ5tT«Sy£*;*<LT. v*b9£ 
^>=¥-<0&4i£fl]JBtt&. **y4 0 0#ROMtf)*§ 
^y^Mx^^^^St^'y^T-yT-x- 
TVl^ty^EHl/Cfc^ a3S^^-y^T-y7*x- 
?)l>ZmStt&. >*'J4 0 0*iRAM<r)^-{i, &J& 

[0098] »:fc:04fc:J3ttSTXdf y?®»2 9fcO 
WC. 03 6^fflV^TfiWS. 03 6{ivx^y^H] 
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852 9(07X3 vtmVhh. 03 6fci3^T. 4 3 Hi 

fEc, Em, EyZJJJtLX. fe«SB5Ul£*utM 
ii?5 3Cm, 54Mm, 5 5 Ym£tfJ;frt6. 7h 

[0099] 

Cm=all • Ec + al2 • Em+al3 ■ Ey 
Mm=a21 • Ec + a.22 • Em+a23 • Ey 
Cm=a31 ■ Ec + a32 ■ Em+a33 - Ey 
10 i^famn (m. nl± 1~3 ) «fe*EEtf)£to<MrC 

hh. zco^x^yir^mjmtmmvd^x^y^ 

mvhi .432 \m*mim&T$> *) . mxsm 

$il3tB«^5 3Cm, 54Mm, 5 5Ym*>3fc s 
£t>/te5 I^fi4 3 3 i Stfrt-h . 4 3 5\mmnT$> 
0. £/hfifcit}E]»4 3 2*^<?)^4 3 3frt>jm0) 
tf4 37Sq£«m.fcfi44l£tfcfr3-6. 
S4 3 5JJ. ^Lfc^SO^T^x* 
W^436tiiJM-6. 4 3 9«-feU^^Tfc'3. « 
^4 3 5*^aj*$^^9r^l^fc«}:oT. ^g4 
20 3 5Wifcfrfc0<Ofi4 38W^-;fr££iRU Hfig^ 
^5 6Km^iB*-rS. -feU^^4 3 9(i. ttmg^ 
4 3 6^fl-C*>Sfc#4 38 (««0) 5-SS?-rS. 0f 
^<mi37SciiiX'jrjl-hyUKfl'b^hil^ Z<7»j 

St i SIU£#4zj££rffite. Wtw>x>n\, Y >7=y y ^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To reproduce an original image 
with the image with high image quality by detecting a first 
area which is the inner area of a block character, a second area 
being the edge area of the black character and a third area 
being a color character except for the black character. 
SOLUTION: A single color signal edge enhancement circuit 
synthesizes single color signals from the outputs 41-43 of a 
line memory and emphasizes edges and outputs the signal. An 
area identification circuit outputs the detection signal of an 
area which is made into maximum gray density, the detection 
signal of an area which is an achromatic color and the 
detection signal of an area where edge emphasis quantity is 
made larger than the other areas. An identification processing 
circuit processes the single color signal which is edge- 
enhanced in accordance with the area detection signal, outputs 
the signal and outputs a selection signal to selector. A masking 
circuit correcting the color of an edge enhanced signal and j:i |- ■ ■ >'.' 

generating a black component outputs the image signal t^^ r :-^.-_^^^_^-,_ 7 ^v,^4; 
correcting the color and generating black. Thus, a black 

bharacter area in an original is discriminated and an original image is reproduced on a recording 
material only with a black material and the black character is reproduced only with the black color 
material. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] An image processing system equipped with the 1st detection means which 
detects the 1st field which is a contrant region of said black alphabetic character 
from two or more chrominance signals which carried out the readout scan and 
obtained a color copy containing a black alphabetic character printed black, the 
2nd detection means which detects the 2nd field which is an edge field of said 
black alphabetic character, and the 3rd detection means which detects the 3rd field 
which is a field of color alphabetic characters other than said black alphabetic 
character. 

[Claim 2] A digital color copying machine characterized by providing the following. 
The 1st reappearance means which reproduces the 1st image field detected with the 
1st detection means of an image processing system given in the 1st term of a patent 
claim to a record medium by the maximum concentration only by black color material 
The 2nd reappearance means which reproduces the 2nd image field detected with said 
2nd detection means to said record medium only by black color material The 3rd 
reappearance means which reproduces the 3rd image field detected with said 3rd 
detection means to said record medium by cyanogen, yellow, Magenta, and black color 
material 

[Claim 3] A digital color copying machine characterized by providing the following. 
A monochrome signal generation means to generate a monochrome signal from two or 
more picture signals which carried out the readout scan and obtained a color copy 
An edge enhancement means to emphasize an edge component of two or more of said 
chrominance signals The 1st reappearance means which reproduces the 1st image field 
which was equipped with a binary-ized means to make said monochrome signal binary 
and to output a binary signal, and was detected with the 1st detection means of an 
image processing system given in the 1st term of a patent claim to a record medium 
only by black color material based on said binary signal The 3rd reappearance means 
which enlarges the amount of edge enhancement according the 3rd image field 
detected with the 2nd reappearance means which reproduces the 2nd image field 
detected with said 2nd detection means to a record medium only by black color 
material based on said binary signal, and said 3rd detection means to said edge 
enhancement means, and is reproduced to said record medium by cyanogen, yellow, 
Magenta, and black color material 

[Claim 4] A digital color copying machine characterized by providing the following. 
A monochrome signal generation means to generate a monochrome signal from two or 
more picture signals which carried out the readout scan and obtained a color copy 
An edge enhancement means to emphasize an edge component of two or more of said 
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chrominance signals The 1st reappearance means which reproduces the 1st image field 
which was equipped with a false binary-ized means to make the contrast property of 
said monochrome signal steep, and to output a false binary signal, and was detected 
with the 1st detection means of an image processing system given in the 1st term of 
a patent claim to a record medium only by black color material based on said false 
binary signal The 3rd reappearance means which enlarges the amount of edge 
enhancement according the 3rd image field detected with the 2nd reappearance means 
which reproduces the 2nd image field detected with said 2nd detection means to a 
record medium only by black color material based on said false binary signal, and 
said 3rd detection means to said edge enhancement means, and is reproduced to said 
record medium by cyanogen, yellow, Magenta, and black color material 
[Claim 5] A digital color copying machine which is equipped with the following and 
characterized by changing the contrast transfer characteristic in said false 
binary-ized means based on said rate of a zoom. A monochrome signal generation 
means to generate a monochrome signal from two or more picture signals which 
carried out the readout scan and obtained a color copy An edge enhancement means to 
emphasize an edge component of two or more of said chrominance signals A zooming 
means which carries out zooming of the output of said edge enhancement means at a 
predetermined rate of a zoom A false binary-ized means to make contrast of said 
monochrome signal steep and to output a false binary signal, The 1st reappearance 
means which reproduces the 1st image field detected with the 1st detection means of 
an image processing system given in the 1st term of a patent claim to a record 
medium only by black color material based on said false binary signal* The 2nd 
reappearance means which reproduces the 2nd image field detected with said 2nd 
detection means to a record medium only by black color material based on said false 
binary signal, The 3rd reappearance means which enlarges the amount of edge 
enhancement according the 3rd image field detected with said 3rd detection means to 
said edge enhancement means, and is reproduced to said record medium by cyanogen, 
yellow, Magenta, and black color material 

[Claim 6] An image processing system given in patent claim 1 term characterized by 
detecting that it is said 1st image field when it has the following and an 
attention pixel is detected by the 1st windowing means, the near edge detection 
means, and achromatic color judging means. Said 1st detection means is a monochrome 
signal generation means to choose and output one chrominance signal for every pixel 
from two or more chrominance signals which carried out the readout scan and 
obtained a color picture. An achromatic color judging means to detect a colorless 
thing from said two or more chrominance signals The 1st windowing means which scans 
said monochrome signal in a window of a mxm pixel, and detects an edge The 2nd 
windowing means which scans said monochrome signal in a window of nxn smaller than 
m, and detects an edge, and a near edge detection means to detect that edge 
detection of an attention pixel and its near pixel was carried out by the 2nd 
windowing means 

[Claim 7] An edge detection means by which said 1st windowing means detects an edge 
for secondary differential components in a window as compared with the 1st 
threshold, Said secondary differential components and a concentration detection 
means to detect concentration for a value adding an attention pixel as compared 
with the 2nd threshold, When it has at least two means among three detection means 
of a concentration difference detection means to detect a concentration difference 
for a difference of maximum of two or more pixels in a window, and the minimum 
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value as compared with the 3rd threshold and two or more of these detection means 
detect, The 1st windowing means is an image processing system given in the 6th term 
of a patent claim characterized by outputting a detecting signal. 
[Claim 8] An edge detection means by which said 2nd windowing means detects an edge 
for secondary differential components in a window as compared with the 1st 
threshold, It has at least two means among three detection means of a concentration 
difference detection means to detect a concentration difference for a difference of 
a concentration detection means to detect concentration for an attention pixel as 
compared with the 2nd threshold, maximum of two or more pixels in a window, and the 
minimum value, as compared with the 3rd threshold. It is the image processing 
system given in the 6th term of a patent claim characterized by the 2nd windowing 
means outputting a detecting signal when two or more of these detection means 
detect. 

[Claim 9] The 3rd term of a patent claim, the 4th term, the 5th term, and a 
monochrome generation means given in the 6th term are an image processing system 
the 3rd term of a patent claim characterized by being a means to compound a signal 
corresponding to one brightness or concentration from two or more chrominance 
signals, the 4th term, the 5th term, and given in the 6th term. 

[Claim 10] An image processing system given in patent claim 1 term characterized by 
detecting that it is said 2nd image field when it has the following and an 
attention pixel is detected by the 1st windowing means, the near edge detection 
means, and achromatic color judging means. Said 2nd detection means is a monochrome 
signal generation means to generate one monochrome signal from two or more 
chrominance signals which carried out the readout scan and obtained a color 
picture. An achromatic color judging means to detect a colorless thing from said 
two or more chrominance signals The 1st windowing means which scans said monochrome 
signal in a window of a mxm pixel, and detects an edge The 2nd windowing means 
which scans said monochrome signal in a window of nxn smaller than m, and detects 
an edge, and a near edge detection means to detect that edge detection of an 
attention pixel and its near pixel was carried out by the 2nd windowing means 
[Claim 11] The 6th term of a patent claim and an achromatic color judging means 
given in the 10th term are an image processing system the 6th term of a patent 
claim characterized by to output an achromatic color judging signal when it has an 
achromatic color detection means detect an achromatic color, an output of said 
achromatic color detection means scans in a window of kxk and all the pixels in a 
window are detected with an achromatic color from that of two or more chrominance 
signals which read, scanned and obtained a color copy, and given in the 10th term. 
[Claim 12] An achromatic color detection means given in the 11th term of a patent 
claim is an image processing system given in the 11th term of a patent claim 
characterized by detecting an achromatic color when a difference of maximum and the 
minimum value is below a predetermined value among two or more chrominance signals 
which read, scanned and obtained a color copy. 

[Claim 13] An image processing system given in patent claim 1 term characterized by 
detecting that it is said 3rd image field when it has the following and an 
attention pixel is detected by the 1st windowing means and near edge detection 
means. Said 3rd detection means is a monochrome signal generation means to compound 
one monochrome signal from two or more chrominance signals which carried out the 
readout scan and obtained a color picture. The 1st windowing means which scans said 
monochrome signal in a window of a mxm pixel, and detects an edge The 2nd windowing 
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means which scans said monochrome signal in a window of nxn smaller than m, and 
detects an edge A near edge detection means to detect that edge detection of an 
attention pixel and its near pixel was carried out by the 2nd windowing means 
[Claim 14] The 10th term of a patent claim and the 1st windowing means given in the 
13th term are an image processing system the 10th term of a patent claim 
characterized by detecting an edge for a difference of maximum of two or more 
pixels in a window, and the minimum value as compared with a predetermined 
threshold, and given in the 13th term. 

[Claim 15] The 10th term of a patent claim, and the 2nd windowing means given in 
the 13th term A clip means to clip a picture signal in a window with the 1st 
threshold, An edge detection means to detect an edge for secondary differential 
components of a picture signal clipped with a clip means as compared with the 2nd 
threshold, When it has a clip pixel detection means to detect that an attention 
pixel is beyond the 1st threshold and said edge detection means and a clip pixel 
detection means detect, The 2nd windowing means is an image processing system the 
10th term of a patent claim characterized by outputting a detecting signal, and 
given in the 13th term. 

[Claim 16] The 10th term of a patent claim and a monochrome generation means given 
in the 13th term are an image processing system the 10th term of a patent claim 
characterized by being a means to choose brightest chrominance signal among two or 
more chrominance signals, and given in the 13th term. 

[Translation done. ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention reads a color copy, 
performs an image processing, and relates to the image processing system used for 
the digital color copying machine which reproduces a manuscript image on a record 
medium, color facsimile, an image file system, etc. 
[0002] 

[Description of the Prior Art] In recent years, in the digital color copying 
machine, advanced features are called for and the edge enhancement processing which 
amends appropriately the amount of edges of the picture signal read with the image 
scanner, or makes [ many ] the amount of edge enhancement in the case of a map 
manuscript is also bearing a wing of advanced features. 

[0003] Moreover, field discernment processing in which, as for the color copy used 
for a digital color copying machine etc. , the black alphabetic character section 
and the halftone photograph section are intermingled in many cases, and the black 
alphabetic character section colors, reproduce it with a sharp edge [ be / 
nothing ], and reproducing the halftone section in a smooth gradation property with 
sufficient color reproduction nature is called for, identify a black alphabetic 
character field without incorrect discernment or the leakage in discernment, and 
suitable processing is performed is required. 

[0004] The configuration and actuation are explained about an example of the 
conventional edge enhancement processing in a digital process copying machine, 
referring to a drawing below. 

[0005] The block diagram of signal processing of the digital process copying 
machine of the former [ drawing 1 ] and drawing 2 show the operation method of the 
conventional edge enhancement circuit. 

[0006] In drawing 1 , 1 shows the manuscript used as an input and it is CCD whose 2 
is a lens and whose 3 is image sensors. 4 is amplifier which amplifies the output 
from CCD3, and 5 is an A/D converter which changes the analog quantity into digital 
one. 6 is a shading compensation circuit and 7 is an edge enhancement distinction 
circuit. This edge enhancement distinction circuit 7 passes an input signal to the 
next edge enhancement circuit 8, when distinguishing whether edge enhancement is 
carried out to an input image and emphasizing the edge section, and delivery and 
when not carrying out edge enhancement, it passes an input signal to the image- 
processing circuit 9. In addition, when this distinction has the absolute value of 
the difference of the concentration of an attention pixel, and the concentration of 
two or more circumference pixels which are in a predetermined range from an 
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attention pixel larger than a predetermined value, edge enhancement is performed, 
and edge enhancement is not performed when small. In the image-processing circuit 
9, the edge enhancement circuit 8 carries out output signal processing, for 
example, it is gamma correction processing. 10 is a D/A converter which changes the 
digital signal from the image-processing circuit 9 into an analog signal. 11 is a 
laser modulation circuit which outputs a Pulse-Density-Modulation signal based on 
the analog signal from D/A converter 10. 12 is a laser driver which drives a laser 
diode 13. 

[0007] D/A converter 10, the laser modulation circuit 11, a laser driver 12, and a 
laser diode 13 are the components of a well-known laser beam printer, and reproduce 
a manuscript image by the laser beam printer. 

[0008] Drawing 2 shows the operation method of an edge enhancement circuit, and the 
center of the pixel window of 3x3 is an attention pixel. 4 pixels of a vertical 
angle are a circumference pixel, and subtracting the sum of the concentration of 4 
pixels of circumferences from the value which multiplied the concentration which is 
an attention pixel by 5 is shown. That is, secondary differential is subtracted to 
the concentration of an attention pixel, and edge enhancement is performed (for 
example, JP, 62-183672, A) . 

[0009] The configuration and actuation are explained about an example of the 
conventional field discernment processing used for a digital color copying machine, 
referring to a drawing below. 

[0010] Drawing 3 is the block diagram of the conventional field discernment 
processing circuit in a digital color copying machine. 

[0011] In drawing 3 , R, G, and B are the chrominance signals which scanned and 
read the manuscript. Chrominance signals R, G, and B are inputted into the 
filtering circuit 601 for halftone images, the filtering circuit 602 for binary 
images, and the_ field discrimination decision circuit 61 D— in juxtaposition. The 
filtering circuit 601 for halftone images is a two-dimensional filter which assumes 
that an attention pixel field is a halftone image field, and performs band emphasis 
processing. The frequency characteristic of this filter is set up so that a 
halftone dot component may be removed and the sharpness of an image may be raised. 
The filtering circuit 602 for binary images assumes that an attention pixel field 
is a binary image field, and performs emphasis processing of edge components, such 
as an alphabetic character. The binary-ized circuit 603 makes chrominance signals 
R, G, and B binary with each threshold, only when the hue signals rl, gl, and bl 
from the hue discrimination circuit 605 mentioned later are ON, and when rl, gl, 
and bl are OFF, it outputs chrominance signals R, G, and B as they are. 
[0012] With the judgment signal from the field discrimination decision circuit 610 
which describes below the filtering circuit 601 for halftone images obtained as 
mentioned above, and the data for binary images from the binary-ized circuit 603, 
it switches by the selection circuitry 604 and outputs to a next processing 
circuit. 

[0013] The field discrimination decision circuit 610 is constituted by the 
threshold storing ROM 606 which stores the threshold the hue disc riminati on circuit 
605 aricl fo r a field j udging, the signal composition circuit 607, the edgesignal 
generating circuit 608, and the comparator buy. From chrominance signals K, G7 and 
B, a signal composition circuit is changed into brightness and generates a 
composite signal d. 

[0014] The edge signal generation circuit 608 considers a composite signal d as an 
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input, calculates the difference of the maximum in the pixel window of 3x3 
centering on an attention pixel, and the minimum value, and outputs it as an edge 
signal e. In a comparator 609, if smaller as a binary image field than 1 and a 
threshold with [ as compared with a certain specific threshold ] a threshold 
[ beyond ] for the edge signal e, 0 will be outputted to a selection circuitry 604 
as a halftone image field. The hue discrimination circuit 605 identifies the hue of 
an attention pixel to yellow, a Magenta, cyanogen, black, red, green, and seven 
blue hues, and outputs the hue signals rl, gl, and bl. The threshold storing ROM 
makes an address signal the hue signals rl, gl, and bl, and the judgment threshold 
for the field discernment according to a hue outputs it to a comparator 609 as a 8- 
bit signal. A comparator 609 compares the edge signal e from the threshold for 
every hue, and the edge signal generation circuit 608, identifies a halftone field 
or an alphabetic character field, chooses the signal which performed processing 
which was suitable for each field from that of a selection circuitry 604, and 
outputs it to color correction and the lower color removal circuit 611 as signals 
r, g, and b. In color correction and the lower color removal circuit 611, while 
amending muddiness of a color, lower color removal processing is performed and 
cyanogen (C), a Magenta (M), yellow (Y), and a black (K) signal are generated. The 
color printer which is not illustrated reproduces a manuscript image to a record 
medium by the color material corresponding to each color (for example, JP, 64- 
41377, A). 
[0015] 

[Problem(s) to be Solved by the Invention] When it is going to identify a little 
small alphabetic character field of an edge component, a little large field of the 
edge component of the halftone section is carried out an alphabetic character field 
and misjudgment exception, and it becomes impossible however, to reproduce a 
halftone field smoothly with the configuration of the above field discernment 
processings. Moreover, if it is going to lose this misjudgment exception, it 
becomes impossible to identify only the alphabetic character field where an edge 
component is sufficiently big, and the repeatability of the alphabetic character 
section will worsen. 

[0016] Furthermore, about the alphabetic character section, especially the black 
alphabetic character section important at the time of playback of an alphabetic 
character photograph mixture manuscript, repeatability becomes good on a property 
with a color printer more common to reproduce a black alphabetic character only by 
black color material. Although a color printer reproduces a color picture by piling 
up cyanogen, yellow, a Magenta, and the color material of black on record material, 
when reproducing black for the color material of cyanogen, yellow, and a Magenta in 
piles, it is difficult to obtain whenever [ sufficient achromatic color ], and 
concentration, and is because coloring may arise in the edge section of a black 
alphabetic character by the location gap at the time of a color pile. 
[0017] It aims at offering the image processing system and digital color copying 
machine which reproduce a manuscript image by the high-definition image by reducing 
the incorrect discernment which this invention reproduces a black alphabetic 
character only by black color material, and raises the image quality of a black 
alphabetic character in view of the above-mentioned technical problem, and is 
identified as the alphabetic character section of fields other than the black 
alphabetic character section of a manuscript image. 
[0018] 
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[Means for Solving the Problem] The 1st detection means which detects the 1st field 
which is a contrant region of said black alphabetic character from two or more 
chrominance signals which this invention carried out the readout scan of the color 
copy containing a black alphabetic character printed black, and were acquired in 
order to attain the above-mentioned purpose, It is characterized by having the 2nd 
detection means which detects the 2nd field which is an edge field of said black 
alphabetic character, and the 3rd detection means which detects the 3rd field which 
is a field of color alphabetic characters other than said black alphabetic 
character. 
[0019] 

[Embodiment of the Invention] Drawing 4 is the block diagram of signal processing 
of the digital color copying machine in the gestalt of operation of this invention. 

[0020] In drawing 4 , 21 is the color image sensors of the Rhine mold which scans a 
manuscript and reads the image information of a manuscript. 22 is the amplifier 
which amplifies the red whose color was separated from image sensors 21, green, and 
the picture signals R, G, and B which correspond blue, and outputs amplified 
picture signal R' , G' , and B' . 23 is an A/D converter which changes into digital 
one picture signal R' which is an analog quantity, G' , and B' . 24 is a shading 
compensation circuit which amends the shading distortion at the time of image 
reading of image sensors 21. a shading compensation — a circuit — 24 — an A/D 
converter — an output — Rd — Gd — Bd — an input — ** — carrying out — a 
shading compensation — processing — having carried out — a picture signal — R - 
- — G — " — B — " — outputting . 25 is a concentration conversion circuit 
and changes G-" B " into the picture signals C, M, and Y of a density scale R " of 
picture signals of a reflection factor scale. Picture signals C, M, and Y are 
equivalent to the chrominance signal of cyanogen, yellow, and a Magenta. 26 is the 
Rhine memory circuit and is an object for the Rhine delay for performing 5x5-pixel 
windowing in the edge enhancement circuit 27, the monochrome signal edge 
enhancement circuit 57, and the field discrimination decision circuit 28. The Rhine 
memory circuit 26 outputs the signals 41, 42, and 43 for every color which does not 
have the signal delayed one line in the concentration picture signals C, M, and Y, 
respectively, the signal delayed two lines, the signal delayed three lines, the 
signal, and delay which were delayed four lines. The edge enhancement circuit 27 
outputs the signals Ec, Em, and Ey which considered the outputs 41, 42, and 43 of 
the Rhine memory as the input, and carried out edge enhancement of the attention 
pixel signal, respectively. 

[0021] The monochrome signal edge enhancement circuit 57 compounds and carries out 
edge enhancement of the monochrome signal from the outputs 41, 42, and 43 of the 
Rhine memory, and outputs a signal Et44. 

[0022] The field discrimination decision circuit 28 outputs the detecting signal E 
of the field which makes larger than other fields the detecting signal B, the 
detecting signal N of the field which should be colorless, and the amount of edge 
enhancement of the field which should be made the maximum gray concentration. If a 
detecting signal E is inputted into the edge enhancement circuit 27 and the 
monochrome signal edge enhancement circuit 57 and a detecting signal is set to HI, 
the amount of edge enhancement will become large. 

[0023] 58 is a discernment processing circuit and outputs the signal Etp59 which 
processed the monochrome signal Et44 by which edge enhancement was carried out 



c b a eb c e e 



Page 5 of 16 



according to the field detecting signals B and N. Moreover, the discernment 

processing circuit 58 outputs a select signal t49 to a selector 30. 

[0024] 29 is the picture signal 53 which is the masking circuit which generates 

color correction and black component of the edge enhancement signals Ec, Em, and 

Ey, and performed color correction and black generation. Cm, 54 Mm, 55 Ym, 56 Km is 

outputted. 

[0025] 30 is a selector which outputs the picture signals Cm, Mm, Ym, and Km which 
the masking circuit 29 outputs, and the picture signal S which chose one from from 
among signal 59Etp(s) which the discernment processing circuit 58 outputs, and was 
chosen. 

[0026] 50 is a zoom circuit and performs zooming processing of the Rhine scanning 
direction (main scanning direction). A zoom circuit realizes the zoom function of 
the Rhine scanning direction by performing interpolation processing and infanticide 
processing of a picture signal. Zooming processing of the direction of vertical 
scanning is realized by changing the vertical-scanning speed of an image reader. 
For example, if vertical-scanning speed is set to one half, it will become the rate 
of a zoom of 200% of the direction of vertical scanning. 

[0027] 31 is a gamma correction circuit, amends the gradation property of the 
below-mentioned laser beam printer, and outputs the picture signal Sg by which the 
gamma correction was carried out. The gamma correction circuit 31 is realized by 
performing D / D conversion by the look-up table which used memory. 32 is a D/A 
converter which changes into an analog quantity the picture signal Sg which is a 
digital signal. 33 is a Pulse-Density-Modulation circuit which carries out Pulse 
Density Modulation with the magnitude of the analog quantity outputted from D/A 
converter 32. 34 is a laser driver which drives a laser diode 35 with the picture 
signal by which Pulse Density Modulation was carried out. 31, 32, 33, 34, and 35 
constitute a well-known laser beam printer. 

[0028] The manuscript image read with image sensors 21 is reproduced by the laser 
beam printer, a laser beam printer — a color plane — cyanogen, yellow, a Magenta, 
and the color pile of black are performed by sequential, and a color picture is 
reproduced. 

[0029] Image sensors 21 scan a manuscript image 4 times, and a selector 30 chooses 
the picture signal corresponding to the color reproduced by the laser beam printer. 
However, a selector 30 will set Signal S to 0, if a select signal t49 is set to HI 
while choosing Cm, Mm, or Ym. Moreover, while choosing Km, a selector 30 will 
choose and output a signal 59, if a select signal t49 is set to HI. 
[0030] Thus, it can abolish that can reproduce a black alphabetic character by 
whenever [ sufficient achromatic color ], and concentration, and coloring arises in 
the edge section of a black alphabetic character by the location gap at the time of 
the color pile of a color printer by distinguishing the black alphabetic character 
field in a manuscript, reproducing a manuscript image on record material only by 
black color material, and reproducing a black alphabetic character only by black 
color material. 

[0031] The concentration conversion circuit 25 in drawing 4 is explained. Drawing 5 
is some block diagrams of a concentration conversion circuit. The concentration 
conversion circuit 25 is realized by the technique of the look-up table which used 
memory. In drawing 5 , 131 is memory, 132 is R" of picture signals of the 
reflection factor scale of drawing 4 , G", or B", and it is inputted into the 
addresses A7-A0 of memory 131. 133 is data read from memory and corresponds to the 



c b a _ eb_c _e e 



Page 6 of 16 



picture signals C, M, and Y of the density scale of drawing 4 . The concentration 
conversion circuit 25 has G " of three memory to B " R " of input signals in fact. 
134 is a selection signal which chooses one of eight sorts of look-up tables which 
are inputted into the addresses A10-A8 of memory 131, and are memorized by memory 
131. The control section which controls a copying machine and which is not 
illustrated sets up a selection signal. 

[0032] Drawing 6 is the graph of the example of the data of the look-up table 
memorized by the memory 131 in drawing 4 . It is obtained when changing into 
concentration from a reflection factor calculates the logarithm of a reflection 
factor. By changing the configuration of the curve of the look-up table in drawing 
6 , the contrast of a playback image, the dynamic range of concentration, etc. are 
changeable. In the case of drawing 2 , eight sorts of different look-up tables are 
memorized by memory 131, and can choose. 

[0033] Drawing 7 is the block diagram of the Rhine memory circuit 26 in drawing 4 . 
141, 142, 143 and 144 are one-line delay memory delayed one line in the inputted 
picture signal. The Rhine memory circuit 26 of drawing 4 outputs the signals 41, 
42, and 43 without the signal delayed one line in the concentration picture signals 
C, M, and Y, respectively, the signal delayed two lines, the signal delayed three 
lines, the signal, and delay which were delayed four lines. 

[0034] Drawing 8 is the block diagram of the edge enhancement circuit 27 in drawing 
4 . 101 is the amount detector of edges, scans a picture signal in the 5x5-pixel 
window which considers five signals 41 with which the numbers of delay lines differ 
as an input, and makes an attention pixel a main pixel, and outputs the amount 
signal 104 of edges of an attention pixel. 102 is the amount conversion circuit of 
edges. The amount conversion circuit 102 of edges outputs the amount signal 105 of 
edges which changed the amount signal 104 of edges and was changed in the magnitude 
of an edge signal according to the magnitude of the amount of edges. 
[0035] 103 is the amount adder circuit of edges. The amount adder circuit 103 of 
edges adds the value which multiplied the concentration signal 108 of an attention 
pixel, and the changed amount signal 105 of edges by the coefficient from which 
plurality differs, and outputs the saturation state signal 127 which whether the 
added value is over the dynamic range of a signal shows. Moreover, one of said the 
added values is chosen with the amount selection signal 122 of edge enhancement 
from the amount control circuit 130 of edges, and the signal Ec by which edge 
enhancement was carried out is outputted. There is a portion which consists of the 
amount detector 101 of edges, an amount conversion circuit 102 of edges, and an 
amount adder circuit 103 of edges for every chrominance signal, and it outputs the 
edge enhancement signals Ec, Em, and Ey which increased the edge component of the 
concentration signal of each color. 

[0036] The amount control circuit 130 of edges considers the saturation state 
signal 127, 128, 129 outputted from the amount adder circuit of edges for every 
chrominance signal, and the detecting signal E from the field discrimination 
decision circuit 28 as an input, and outputs the amount selection signal 122 of 
edge enhancement. 

[0037] The amount detector 101 of edges in drawing 8 is explained using drawing 9 . 
Drawing 9 is explanatory drawing of the amount detector 101 of edges of operation. 
[0038] A picture signal is scanned in the 5x5-pixel window which considers five 
signals 41 with which the numbers of delay lines differ as an input, and makes an 
attention pixel a main pixel. The amount signal 104 of edges which calculated the 
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amount of edges of the attention pixel of the center of a window by the operation 
(concentration x2of attention pixel)- (concentration xO. 5 of the pixel of four 
corners of a window) is outputted. 

[0039] Next, the amount conversion circuit 102 of edges in drawing 8 is explained 
using drawing 10 , drawing 11 , and drawing 12 . 

[0040] Drawing 10 is drawing showing the 1st example of the transfer characteristic 
of the amount conversion circuit of edges. When the magnitude of the amount signal 
of edges inputted into the amount conversion circuit of edges is smaller than a, 
the amount conversion circuit of edges outputs 0. When the magnitude of the amount 
signal of edges inputted is larger than b, the value which multiplied the input 
signal by the coefficient k is outputted. The value to which the input signal was 
multiplied by the coefficient i at the time of a to b, and the magnitude of the 
amount signal of edges inputted added the constant c is outputted. It is made for a 
coefficient i and a constant c to become the amount transfer characteristic of 
edges when the magnitude of the amount signal of input edges is smaller than a, and 
when larger than b, and continuation at this time. 

[0041] Drawing 11 is ****** which shows the 2nd example of the transfer 
characteristic of the amount conversion circuit of edges. When the magnitude of the 
amount signal of edges inputted into the amount conversion circuit of edges is 
smaller than a, the amount conversion circuit of edges outputs 0. When the 
magnitude of the amount signal of edges inputted is larger than b, the value which 
multiplied the input signal by the coefficient k is outputted. The value expressed 
with the curve as the magnitude of the amount signal of edges inputted indicates it 
in drawing 1.1 at the time of a to b is outputted. It is made to become the amount 
transfer characteristic of edges when the magnitude of the amount signal of edges 
inputted is smaller than a, and when larger than b, and continuation at this time. 
[0042] Drawing 12 is the block diagram of the amount conversion circuit 102 of 
edges in drawing 8 which realizes the transfer characteristic shown in drawing 10 
and drawing 11 . 71 is an absolute-value circuit which considers the amount signal 
104 of edges as an input, and outputs the absolute value 75 and sign bit 79 of the 
amount signal of edges. 72 is memory and the absolute value 75 of the amount signal 
of edges is inputted into the addresses ADR8-ADR0 of memory 72. The look-up table 
data for conversion is memorized by memory 72. Two or more look-up tables which 
changed a, b, and k which were shown in drawing 10 or drawing 11 are memorized by 
memory 72, and one look-up table is chosen as it among those by the look-up table 
selection signal 78. The look-up table selection signal 78 is inputted into the 
addresses ADR11-ADR9 of memory 72, and chooses one of eight sorts of look-up tables 
memorized by memory. The control section which controls a copying machine and which 
is not illustrated sets up a look-up table selection signal. 61 is an exclusive OR 
gate and considers a sign bit 79 and a control signal INV as an input. The control 
section of the copying machine which is not illustrated outputs a control signal 
INV. If INV is set to HI, in order that a sign bit 79 may be reversed, and may be 
outputted and the sign of the edge component of a picture signal may be reversed as 
a result, processing which obscures a picture signal will be realized in an edge 
enhancement circuit. 73 is a two's complement conversion circuit and outputs the 
changed amount signal 105 of edges which was expressed with the two* s complement 
from the positive value 76 and positive sign bit changed by the look-up table. 
[0043] It can carry out adjustable [ of the amount of oppression of impudence of 
the noise component in the picture signal by edge enhancement processing ] by 
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preparing two or more look-up tables from which the value of a in drawing 10 and 
drawing 11 differed. By preparing two or more look-up tables which are different in 
the value of a coefficient k, it can carry out adjustable [ of the amount of edge 
enhancement ]. Furthermore, a continuity is changeable into the amount of edge 
enhancement by preparing two or more look-up tables which are different in the 
value of b. When memory 72 is constituted from memory which can memorize at least 
one look-up table for the amount conversion of edges and which can be written in 
and the transfer characteristic is changed in drawing 12 , the control section 
which controls a copying machine and which is not illustrated may also write in 
look-up table data. Moreover, as shown in drawing 10 , when the transfer 
characteristic is the polygonal line, the transfer characteristic of drawing 10 may 
be realized using not the look-up table that used memory but a multiplier, an 
adder, etc. 

[0044] Before explaining the amount adder circuit 103 of edges, the phenomenon 
which a color thin line and a color edge achromatic-color-ize by edge enhancement 
processing is explained. 

[0045] Drawing 13 is a graph which shows 8 bits [ into which the color was 
separated when reading the blue thin line on a white ground with an image scanner ] 
R, G, and B concentration data. In a location d, since the concentration of B is 
large compared with R and G, the color in a location d is blue. 
[0046] Drawing 14 is data after carrying out edge enhancement processing to the 
concentration data shown in drawing 13 . In location d' , in order to exceed the 
dynamic range of a concentration signal by edge enhancement processing, both R, G, 
and B data will be set to 255, and will become black. Thus, when the picture signal 
after edge enhancement exceeds the dynamic range of a signal by edge enhancement 
processing, a chrominance signal achromatic-color-izes. 

[0047] Next, the amount adder circuit 103 of edges and the amount control circuit 
130 of edges which were shown in drawing 8 are explained using drawing 15 . 
[0048] Drawing 15 is a block diagram of the amount adder circuit 103 of edges, and 
the amount control circuit 130 of edges. 

[0049] 103 is the amount adder circuit of edges. The amount signal of edges from 
which 105 was changed, and 108 are the picture signals of an attention pixel. As 
for 2 double computing element which outputs the signal 105 twice the value of the 
amount of edges from which 81 was changed, and 82, 1/2 double computing element, 
and 83 are 1/twice computing elements. Each computing element is realizable by the 
bit shift. 84 outputs by setting the saturation state signal 123 to HI, when the 
value which is an adder and added the output and attention picture signal of the 2 
double computing element 101 exceeds the dynamic range of 0-255 which can be 
expressed by 8 bits. Adders 85, 86, and 87 output the saturation state signals 
124, 125 and 126 similarly, respectively. Based on the amount selection signal 122 
of edge enhancement, a selector 108 considers the outputs 84, 85, 86, and 87 and 
the attention pixel signal 108 of each adder as i4, i3, i2, il, and iO input, 
respectively, chooses one of inputs and outputs the picture signal Ec by which edge 
enhancement was carried out. The amount selection circuitry of edge enhancement 
which consists of a computing-element group, an adder group, and a selector outputs 
those with three, and the signals Ec, Em, and Ey by which edge enhancement was 
carried out, respectively for every chrominance signal. The saturation state signal 
127 of drawing 8 shows the saturation state signals 123, 124, 125 and 126 of drawing 
15 collectively. 
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[0050] 130 is the amount control circuit of edges. 109,110,111 and 112 are OR 
gates, consider the saturation state signal signal for every color as an input, and 
output signals 118,119,120 and 121. 113 is a priority encoder and considers the 
output 118,119,120,121 of an OR gate as II, 12, 13, and 14 input, respectively. 
Furthermore, the detecting signal E of the field which should make the amount of 
edge enhancement larger than other fields is considered as an input, and outputs 
the amount selection signal 122 of edge enhancement, the case where E is HI — a 
priority encoder 113 — the inside of Input In (n is 1-4) — largest n — and when 
In is LOW, the amount selection signal 122 of edges is outputted so that a selector 
108 may choose Input in (n is 1-4). the case where E is LOW — a priority encoder 
113 — the inside of Input In (n is 1-3) — largest n — and when In is LOW, a 
selector 108 outputs the amount selection signal 122 of edges which chooses Input 
in (n is 1-3). When the input In of a priority encoder is HI altogether, it is not 
concerned with E but a priority encoder 113 outputs 122 for the amount selection 
signal of edges with which a selector 108 chooses an input iO. 

[0051] Drawing of the selection signal which a selector 108 chooses as drawing 16 
with the input of a priority encoder 113 is shown. 

[0052] When the signal after edge enhancement oppresses the amount of edge 
enhancement as mentioned above so that the dynamic range of a picture signal may 
not be exceeded, achromatic color-ization of a color thin line or a color edge can 
be prevented. Although it is better to make [ many ] the amount of edge enhancement 
and to copy it especially in the case of a map manuscript with many color thin 
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this time. 

[0053] Drawing 17 is the block diagram of the monochrome signal edge enhancement 
circuit 57 in drawing 4 . 271,272,273,274 and 275 are chrominance-signal 
composition circuits, consider C and M from which the number of the Rhine delay 
differs, respectively, and a Y signal (41, 42, 43) as an input, and output one 
compounded monochrome signal. For example, it computes by a-C+b-M+c-Y (a, b, and c 
are a predetermined coefficient). The amount detector 276 of edges is the same as 
the amount detector 101 of edges of drawing 8 , scans said monochrome signal in the 
window of 5x5, and outputs the amount signal 277 of edges. The amount conversion 
circuit 278 of edges is the same as that of the amount conversion circuit 102 of 
edges of drawing 8 , and the signal 279 which changed the amount signal 277 of 
edges is outputted. The amount conversion circuit 280 of edges adds the amount 
signal 279 of edges changed when E was LOW, and the monochrome signal 281 of an 
attention pixel, when E is HI, adds the changed monochrome signal 281 of the twice 
and the attention pixel of the amount signal 279 of edges, and outputs the 
monochrome signal Et44 which carried out edge enhancement. 

[0054] Drawing 18 is the block diagram of the field discrimination decision circuit 
28 in drawing 4 . 91 is the maximum gray concentration field detector, considers as 
an input the signals 41, 42, and 43 with which the numbers of delay lines for every 
color differ, and outputs the maximum gray concentration field detecting signal B 
and the achromatic color judging signal 98. 92 is an achromatic-locus 
discrimination decision circuit and an edge enhancement increase field detector, 
considers as an input the signals 41, 42, and 43 and the achromatic color judging 
signal 98 with which the numbers of delay lines for every color differ, and outputs 
the achromatic-locus detecting signal N and the edge enhancement increase field 
detecting signal E. 
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[0055] Drawing 19 is the block diagram of the maximum gray concentration field 
detector 91 in drawing 18 . 229 and 230,231,232,233 are C and M from which the 
number of delay lines differs, respectively, and Y concentration signal. 201 is a 
monochrome-ized circuit, considers C, M, and Y concentration signal as an input, 
and compounds and outputs the monochrome signal 211 corresponding to one 
concentration. A monochrome-ized circuit outputs those with five, and the 
monochrome signals 211 and 212,213,214,215 with which the numbers of delay lines 
differ, respectively for every signal of the different number of delay lines. 
[0056] 202 is the 5x5 windowing circuit 1, scans said monochrome signal by 5x5 
pixels, and outputs the signal 216 carried out 5x5 windowing 1. 
[0057] 203, 204, 205 is the 3x3 windowing circuit 1, scans said monochrome signal by 
3x3 pixels, and outputs the 1-bit signal 217, 218, 219 carried out 3x3 windowing 1, 
respectively. 3x3 windowing circuit 1 203 considers a monochrome signal 211,212,213 
as an input, and is the 3x3 windowing circuit 1. 204 considers a monochrome signal 
212,213,214 as an input, and is the 3x3 windowing circuit 1. 205 considers a 
monochrome signal 213,214,215 as an input, and outputs the signal 217,218,219 with 
which the numbers of delay lines differ and which was carried out 3x3 windowing 1, 
respectively. It is a processing-near point continuing [ 3x3 ] circuit, 206 scans 
the signal 217,218,219 with which the numbers of delay lines differ and which 
carried out 3x3 windowing in a 3x3-pixel window, and when there is a following-9 
pixels [ 2 ] or more of 3x3-pixel window pixel, it sets to HI the 1-bit signal 220 
by which processing near the point continuing [ 3x3 ] was carried out. 
i_0058j It is an achromatic color detector, 208 considers C and M which were delayed 
one line, and Y concentration signal 232 as an input, and when the difference of 
the largest value and the smallest value is below a predetermined value among C, M, 
and Y, it sets the achromatic color detecting signal 221 to HI. The signal which 
performed achromatic color detection from C and M which the signal which performed 
achromatic color detection is the achromatic color detecting signal 222, and were 
delayed for C and M which were delayed two lines, and Y concentration signal 232 
three lines, and Y concentration signal 232 is the achromatic color detecting 
signal 223. 

[0059] The achromatic color detecting signal 221, 222, 223 from which the number of 
delay lines differed is considered as an input, it is about 3x3 processing circuit, 
209 scans an achromatic color detecting signal in a 3x3-pixel window, and when [ in 
a 3x3 pixel window ] 9 pixels of all achromatic color judging signals are HI, it 
sets the achromatic color judging signal 98 to HI. 

[0060] 207 is an AND gate, calculates the OR of the signal 216 carried out 5x5 
windowing 1, the signal 220 by which processing near the point continuing [ 3x3 ] 
was carried out, and the achromatic color judging signal 98, and outputs the 
maximum gray concentration field B. 

[0061] Drawing 20 is the block diagram of 202 of the 5x5 windowing circuit 1 in 
drawing 19 . 

[0062] 570 is a 5x5 edge detector, it considers as an input the monochrome signals 
211 and 212,213,214,215 with which the numbers of delay lines differ, scans said 
monochrome signal in a 5x5-pixel window, and outputs the 5x5 edge detecting signal 
577 and the 5x5 edge component signal 575. The center of a 5x5-pixel window is an 
attention pixel here. 

[0063] 571 is a 5x5 concentration detector, considers a 5x5 edge component signal 
and a monochrome signal 213 as an input, and outputs the concentration detecting 
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signal 576 of an attention pixel. 

[0064] 572 is a 5x5 concentration difference detector, it considers as an input the 
monochrome signals 211 and 212,213,214,215 with which the numbers of delay lines 
differ, scans said monochrome signal in a 5x5-pixel window, and outputs the 5x5 
concentration difference detecting signal 578 in a pixel window. 
[0065] 574 is an AND gate, calculates the OR of the 5x5 edge detecting signal 577, 
the 5x5 concentration detecting signal 576, and the 5x5 concentration ****** signal 
578, and outputs the signal 216 carried out 5x5 windowing 1. 

[0066] Drawing 21 is the block diagram of the 5x5 edge detector 570 in drawing 20 . 
580 is a 5x5 window computing element, considers as an input the monochrome signals 
211 and 212,213,214,215 with which the numbers of delay lines differ, and scans 
said monochrome signal in a 5x5-pixel window. The 5x5 edge component signal 575 is 
outputted by adding the sum of the value which carried out the value of the pixel 
of four corners 1/4 from the pixel data of the center of said window of 5x5. It is 
a comparator, 581 compares said 5x5 edge signal 575 with the predetermined 
threshold 582 which the control section of the copying machine which is not 
illustrated sets up, and when the 5x5 edge component 575 is larger than said 
predetermined threshold 582, it outputs the 5x5 edge detection 575 used as HI. 
[0067] Drawing 22 is the block diagram of the 5x5 concentration detector 571 in 
drawing 20 . 291 is an adder, adds the 5x5 edge component signal 575 and the 
monochrome signal 213 of an attention pixel, and outputs the edge component 
addition signal 294. 292 is a comparator, compares said edge component addition 
signal 294 with the predetermined threshold 293 which the control section of the 
copying machine which is not illustrated sets up, and when the edge component 
addition signal 294 is larger than said predetermined threshold 293, it outputs the 
5x5 edge detection 576 used as HI. 

[0068] Drawing 23 is the block diagram of the 5x5 concentration difference detector 
572 in drawing 20 . 301 is a 5x5 concentration difference computing element, it 
considers as an input the monochrome signals 211 and 212,213,214,215 with which the 
numbers of delay lines differ, scans said monochrome signal in a 5x5-pixel window, 
calculates the difference of the maximum of a pixel, and the minimum value which 
carried out the mark shown in drawing in the window of 5x5, and outputs the 5x5 
concentration difference signal 305. An attention pixel is a pixel of the center of 
the window of 5x5 here. It is a comparator, 302 compares with the monochrome 
concentration difference signal 305 of an attention pixel the predetermined 
threshold 310 which the control section of the copying machine which is not 
illustrated sets up, and when the concentration difference signal 305 of an 
attention pixel is larger than the predetermined value 310, it outputs the signal 
578 set to HI. 

[0069] Drawing 24 is the 3x3 windowing circuit 1 in drawing 19 . It is the block 
diagram of 205. 

[0070] 320 is a 3x3 edge detector, it considers the monochrome signal 213,214,215 
with which the numbers of delay lines differ as an input, scans said monochrome 
signal in a 3x3-pixel window, and outputs the 3x3 edge detecting signal 325. The 
center of a 3x3-pixel window is an attention pixel here. 

[0071] 321 is a concentration detector, considers a monochrome signal 213 as an 
input, and outputs the concentration detecting signal 326 of an attention pixel. 
[0072] 323 is a 3x3 concentration difference detecting signal, it considers the 
monochrome signal 213,214,215 with which the numbers of delay lines differ as an 
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input, scans said monochrome signal in a 3x3-pixel window, and outputs the 3x3 
concentration difference detecting signal 327 in a pixel window. 
[0073] 324 is an AND gate, calculates the OR of the 3x3 edge detecting signal 325, 
the concentration detecting signal 326, and the 3x3 concentration difference 
detecting signal 327, and outputs the signal 219 carried out 3x3 windowing 1. 
[0074] Drawing 25 is the block diagram of the 3x3 edge detector 320 in drawing 24 . 
330 is a 3x3 window computing element, considers the monochrome signal 213,214,215 
with which the numbers of delay lines differ as an input, and scans said monochrome 
signal in a 3x3-pixel window. By adding the sum of the value which carried out the 
pixel of four corners of a window 1/4 from the attention pixel of said 3x3 windows, 
the 3x3 edge component signal 333 is outputted. It is a comparator, 331 compares 
said 3x3 edge component signal 333 with the predetermined threshold 332 which the 
control section of the copying machine which is not illustrated sets up, and when 
the 3x3 edge component signal 333 is larger than said predetermined threshold, it 
outputs the 3x3 edge detecting signal 325 set to HI. 

[0075] Drawing 26 is the block diagram of the concentration detector 321 in drawing 
24 . It is a comparator, 340 compares the monochrome signal 214 of an attention 
pixel with the predetermined threshold 341 which the control section of the copying 
machine which is not illustrated sets up, and when the monochrome signal 214 of an 
attention pixel is smaller than a predetermined threshold, it outputs the 
concentration detecting signal 326 used as HI. 

[0076] Drawing 27 is the block diagram of the 3x3 concentration difference detector 
in drawing 24 . 350 is a 3x3 concentration difference computing element, considers 
the monochrome signal 213,214,215 with which the numbers of delay lines differ as 
an input, and scans said monochrome signal in a 3x3-pixel window. The difference of 
the maximum of a pixel and the minimum value which carried out the mark in drawing 
of said 3x3 windows is calculated, and the 3x3 concentration difference signal 353 
is outputted. It is a comparator, 352 compares said 3x3 concentration difference 
signal 353 with the predetermined threshold 354 which the control section of the 
copying machine which is not illustrated sets up, and when the 3x3 concentration 
difference signal 353 is larger than said predetermined threshold, it outputs the 
3x3 concentration difference detecting signal 327 set to HI. 

[0077] The maximum gray concentration field detector 91 of drawing 18 is realized 
with the above configurations, and from that of setting up a social status location 
the optimal, since the field which should be made the maximum gray concentration is 
detected from the information on the continuity of the concentration after the edge 
enhancement of an attention pixel, the edge component in a 5x5-pixel window, and 
the edge in a 3x3-pixel window, and the achromatic color pixel near the attention 
pixel, incorrect detection can be lessened extremely. 

[0078] Next, the achromatic-locus detector of drawing 18 and the edge enhancement 
increase field detector 92 are explained. 

[0079] Drawing 28 is the block diagram of the achromatic-locus detector in drawing 
18 , and the edge enhancement increase field detector 92. 229 and 230,231,232,233 
are C and M from which the number of delay lines differs, respectively, and Y 
concentration signal. 239 is the maximum light color selection circuitry, it 
considers C, M, and Y concentration signal as an input, chooses the signal of the 
largest value, and outputs the one maximum light color signal 251. The maximum 
light color selection circuitry outputs those with five, and the maximum light 
color signals 251 and 252,253,254,255 with which the numbers of delay lines differ, 
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respectively for every signal of the different number of delay lines. 

[0080] 240 is the 5x5 windowing circuit 2. It is 240, and said maximum light color 

signal is scanned by 5x5 pixels, and the signal 256 carried out 5x5 windowing 2 is 

outputted. 

[0081] 241,242,243 is the 3x3 windowing circuit 2, scans said maximum light color 
signal by 3x3 pixels, and outputs the 1-bit signal 258,259,260 carried out 3x3 
windowing 2, respectively. 3x3 windowing circuit 2 241 considers the maximum light 
color signal 251,252,253 as an input, the 3x3 windowing circuit 2242 considers the 
maximum light color signal 252,253,254 as an input, and it is the 3x3 windowing 
circuit 2. 243 considers the maximum light color signal 213,214,215 as an input, 
and outputs the signal 258,259,260 with which the numbers of delay lines differ and 
which was carried out 3x3 windowing 2, respectively. It is a processing-near point 
continuing [ 3x3 ] circuit, 244 scans the signal 258, 259, 260 with which the numbers 
of delay lines differ and which was carried out 3x3 windowing 2 in a 3x3-pixel 
window, and when there is a following-9 pixels [ 2 ] or more of 3x3-pixel window 
pixel, it sets to HI the 1-bit signal 261 by which processing near the point 
continuing [ 3x3 ] was carried out. 245 is an AND gate, calculates the OR of the 
signal 256 carried out in the 5x5 windowing 2, the signal 261 by which processing 
near the point continuing [ 3x3 ] was carried out, and the achromatic color judging 
signal 98, and outputs the achromatic-locus detecting signal N. 
[0082] 246 is an AND gate, calculates the OR of the signal 256 carried out in the 
5x5 windowing 2, and the signal 261 by which processing near the point continuing 
[ 3x3 ] was carried out, and outputs the edge enhancement increase field detecting 
signal E. 

[0083] Drawing 29 is the 5x5 windowing circuit 2 in drawing 28 . It is the block 
diagram of 240. 

[0084] 361 is a 5x5 concentration difference computing element, it considers as an 
input the maximum light color signals 251 and 252,253,254,255 with which the 
numbers of delay lines differ, scans said maximum light color signal in a 5x5-pixel 
window, calculates the difference of the maximum of a pixel, and the minimum value 
which carried out the mark shown in drawing in the window of 5x5, and outputs the 
5x5 maximum light color concentration difference signal 363. An attention pixel is 
a pixel of the center of the window of 5x5 here. It is a comparator, 362 compares 
with the maximum light color concentration difference signal 363 of an attention 
pixel the predetermined threshold 364 which the control section of the copying 
machine which is not illustrated sets up, and when the monochrome concentration 
difference signal 363 of an attention pixel is larger than the predetermined value 
364, it outputs the signal 256 which is set to HI and which was carried out 5x5 
windowing 2. 

[0085] Drawing 30 is the block diagram of 3x3 windowing circuit (2) 243 in drawing 
28 . 

[0086] 378,379 and 380 are maximum clipping circuits, and consider the maximum 
light color signal 253,254,255 as an input, respectively. Said maximum clipping 
circuit 378,379,380 is clipped at the maximum to which the control section of a 
copying machine sets an input signal, and outputs the clipped monochrome signal 
374,375,376, respectively. The maximum clipping circuit 379 outputs the clip 
detecting signal 377 set to HI, when an attention pixel clips. 

[0087] It is a 3x3 window computing element, and 370 considers the clipped maximum 
light color signal 374,375,376 with which the numbers of delay lines differ as an 
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input, it scans the clipped maximum light color signal in a 3x3-pixel window, and 
outputs the 3x3 edge component signal 373. Here, the pixel of the center of a 3x3- 
pixel window is an attention pixel. 

[0088] It is a comparator, 371 compares said 3x3 edge component signal 373 with the 
predetermined threshold 372 which the control section of the copying machine which 
is not illustrated sets up, and when the 3x3 edge component signal 373 is larger 
than said predetermined value, it outputs the signal 378 used as HI. 
[0089] 381 is an AND gate, calculates the output 378 of a comparator 371, and the 
OR of the clip detecting signal 377, and outputs the signal 260 carried out 3x3 
windowing 2. 

[0090] By realizing with a configuration as showed the achromatic-locus detector of 
drawing 18 , and the edge enhancement increase field detector 92 above, and setting 
up each threshold the optimal The concentration difference of the maximum light 
color signal in 5x5-pixel windowing, the edge component of the signal which clipped 
the maximum in 3x3-pixel windowing near the attention pixel, And since an 
achromatic-locus field and an edge enhancement increase field are detected from the 
information on the achromatic color pixel near the attention pixel, the change 
field from a portion to the light somewhat deep portion of the black alphabetic 
character circumference is detectable by being able to perform incorrect 
discernment very few and using the signal clipped by 3x3 windowing. 
[0091] The maximum gray concentration field detection, achromatic-locus detection, 
and edge enhancement increase field detection explain whether a field like an image 
throat is detected using drawing 31 . 

[0092] Drawing 31 is drawing showing a field detection field. The density curve of 
drawing 31 shows the change to a high concentration field from a low concentration 
field from the left to the right, and a high concentration field presupposes that 
it is a black alphabetic character. The field of A is detected with the maximum 
gray concentration field which should be the maximum gray concentration, and the 
field of B is an edge enhancement increase field which should make larger than 
other fields the achromatic locus or edge enhancement which should be colorless. If 
it judges with a picture signal being colorless, the field of B will be judged to 
be an achromatic locus. That is, the edge section of a black alphabetic character 
in case the color is attached to the substrate of a manuscript is detected as an 
edge enhancement increase field. 

[0093] Drawing 32 is the block diagram of the discernment processing circuit 58 in 
drawing 4 . 400 is a binary-ized circuit, makes binary the monochrome signal Et44 
by which edge enhancement was carried out, and outputs the binary-ized monochrome 
signal 404. A selector 401 chooses the binary-ized monochrome signal 404, when the 
achromatic-locus detecting signal N is HI, it chooses the monochrome signal 44 by 
which edge enhancement was carried out when N was LOW, and outputs a signal 405. HI 
comes, the maximum gray concentration field detecting signal B chooses the maximum 
concentration data ffH, and when B is LOW, a selector 402 chooses the output 405 of 
a selector 401, and outputs Signal Etp. 403 is an OR gate, considers the maximum 
gray concentration field detecting signal B and the achromatic-locus detecting 
signal N as an input, and outputs a select signal t49. A select signal t49 is a 
signal which shows the field reproduced only by black color material. A selector 
402 may be deleted and the output t of OR gate 403 may be inputted into the 
selection input SA of a selector 401. The maximum gray concentration field and the 
detected field are because concentration is large to some extent, so it will become 
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the signal of the maximum gray concentration if it is made binary in the binary- 
ized circuit 400. 

[0094] Drawing 33 is drawing of the 1st example of the binary-ized circuit 400 in 
drawing 32 . It is a comparator, 410 compares the monochrome signal 44 by which 
edge enhancement was carried out with the predetermined threshold 411 which the 
control section of the copying machine which is not illustrated sets up, and when 
the monochrome signal 44 by which edge enhancement was carried out is larger than a 
threshold, it outputs the signal 404 set to HI. A signal 412 is extended to 8 bits 
and becomes the value of 0 or ffH. 

[0095] Drawing 34 is drawing of the 2nd example of the binary-ized circuit 400 in 
drawing 32 . 420 is memory and the monochrome signal 44 by which edge enhancement 
was carried out is inputted into the addresses A7-A0 of memory 44. D/D conversion 
of the monochrome signal 44 by which edge enhancement was carried out is carried 
out with the look-up table data memorized by memory 420. Memory 420 outputs the 
signal 404 by which D/D conversion was carried out from the data readout terminals 
DATA7-DATA0. The look-up table selection signal 421 which the control section of 
the copying machine which is not illustrated sets up is inputted into the addresses 
A10-A8 of memory 420, and chooses one of eight look-up table data memorized by 
memory 420. 

[0096] Drawing 35 is drawing showing the example of the data of the look-up table 
memorized by the memory 420 of drawing 34 . 

[0097] Among drawing, if inclination y is made into 90 degrees, it is equivalent to 
the binary-ized circuit which sets a threshold to x. I hear that making inclination 
y into 90 degrees or less performs steep contrast conversion, and there is. This 
contrast conversion is called false binary-ized processing of a threshold x. When 
inclination y was set as about 90 degrees and expansion processing is carried out 
by the ZOOM circuit 50 shown in drawing 4, the jaggy to which the edge of a 
playback image becomes notched occurs. For this reason, according to a dilation 
ratio, inclination y is made small, and the so-called generating of a jaggy is 
oppressed. When memory 400 is ROM, memory memorizes two or more look-up tables 
which changed inclination y and a threshold x, and the optimal look-up table is 
chosen. When memory 400 is RAM, the optimal look-up table data is downloaded from 
the exterior. Look-up table data may be not the polygonal line like drawing 35 but 
a curve. 

[0098] Next, the masking circuit 29 in drawing 4 is explained using drawing 36 . 
Drawing 36 is the block diagram of the masking circuit 29. In drawing 36 , 431 is a 
matrix operation circuit and outputs picture signal 53Cm by which color correction 
processing was carried out, 54Mm, and 55Ym by considering the picture signals Ec, 
Em, and Ey by which edge enhancement was carried out as an input. A matrix 
arithmetic circuit performs the following operations. 
[0099] 

amn (m and n are 1-3) is a coefficient for color correction by EyCm=a31, Ec+a32, 
Em+a33, and Cm=all, Ec+al2, Em+al3, EyMm=a21, Ec+a22 and Em+a23, and Ey top 
formula. This masking art is a well-known primary masking method. 432 is a minimum 
value detector and outputs the smallest value 433 among picture signal 53Cm by 
which color correction processing was carried out, 54Mm, and 55Ym. 435 is a 
subtractor and outputs the value 441 which subtracted predetermined value 437Sq 
from the signal 433 from the minimum value detector 432. Moreover, a subtractor 435 
also outputs the code signal 436 which becomes active, when the subtracted value is 
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negative. 439 is a selector, with the code signal outputted from a subtractor 435, 
chooses one side among the output of a subtractor 435, and the value 438 of 0, and 
outputs 56km of black component signals. A selector 439 chooses 438 (a value is 0) , 
when a code signal 436 is negative. Predetermined value 137Sq is called skeleton 
level, and the black component generation method by this method is the well-known 
skeleton black method. 
[0100] 

[Effect of the Invention] As mentioned above, according to the gestalt of this 
operation, the incorrect discernment identified as a binary image field of fields 
other than the black alphabetic character section of a manuscript image is reduced, 
and the black alphabetic character section with few edge components can also be 
identified. 

[0101] Furthermore, as for the digital color copying machine of the gestalt of this 
operation, when it reappears only by black color material and a black alphabetic 
character is reproduced to Sharp by sufficient concentration, a location gap is in 
the color pile of a printer further and coloring of the black alphabetic character 
edge section does not occur, the black alphabetic character section of a manuscript 
can reproduce a manuscript image by the high-definition image, and can raise the 
grace of the playback image of the black alphabetic character section. 



[Translation done. ] 



